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(54) Title: PYRAZOLE DERIVATTVES FOR TREATING HIV 




(57) Abstract: This invention relates to pyrazole derivatives of the formula, or phar- 
maceutically acceptable salts, solvates or derivative thereof s, wherein Rl to R4 are de- 
fined in the description, and to processes for the prq>aration thereof, intermediates used 
in their preparation of, compositions containing them and the uses of such derivatives. 
The compounds of the present invention bind to the enzjmie reverse transcriptase and 
are modulators, especially inhibitors thereof. As such the compounds of the present 
invention are useful in the treatment of a variety of disorders including those in which 
the inhibition of reverse transcriptase is implacated. Disordere of interest include those 
caused by Human Immunodificiency Virus (HIV) and genetically related retroviruses, 
such as Aquired Immune Deficiency Syndrome (AIDS). 
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PYRAZOIiE DERIVATIVES FOR TREATING HIV 

This invention relates to pyrazole derivatives and to processes for the preparation 
thereof, intemnediates used in their preparation of, compositions containing them 
5 and the uses of such derivatives. 

The compounds of the present invention bind to the enzyme reverse 
transcriptase and are modulators, especially inhibitors thereof. Reverse 
transcriptase is implicated in the infectious lifecycle of HIV, and compounds 
10 which Interfere with the function of this enzyme have shown utility in the 
treatment of conditions including AIDS. There is a constant need to provide new 
and better modulators, especially inhibitors, of HIV reverse transcriptase since 
the virus is able to mutate, becoming resistant to the effects of known 
modulators. 

15 

The compounds of the present invention are useful in the treatment of a variety 
of disorders including those in which the inhibition of reverse transcriptase is 
implicated. Disorders of interest include those caused by Human 
Immunodificiency Virus (HIV) and genetically related retroviruses, such as 
20 Acquired Immune Deficiency Syndrome (AIDS). 

European patent application EP 0 786 455 A1 discloses a class of imidazole 
compounds which inhibit the growth of HIV. A class of N-phenylpyrazoles which 
act as reverse transcriptase inhibitors are disclosed in J, Med. Chem., 2000, 43, 
25 1034. Antiviral activity is ascribed to a class of N-(hydroxyethyl)pyrazole 
derivatives in US patent number 3,303,200. 

According to the present invention there is provided a compound of the formula 




30 or a phamiaceutically acceptable salt, solvate or derivative thereof, wherein: 
either is H, d-Ce alkyi, C3-C7 cycloalkyi, phenyl, benzyl, halo, -CN, -OR^, 
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-COzR^". -CONR=R^°. or R°. said Ci-Ce alkyi, Cs-Cy cycloalkyi, phenyl and 
benzyl being optionally substituted by halo, -CN, -OR^°, S(0)xR^°, -COaR^", 
-CONR=R'°. -OCONR'r'°. -NR^COaR'". -NR'°R'\ -NR'C0R^°, -S02NR=R^°. 
-NR^CONR^R^°, -NR^SOzR^" or R^°; and 

5 

r2 is H, Ci-Ce alkyl. Ca-Ce alkenyl, Ca-Ce alkynyl, C3-C7 cycloalkyi, C3-C7 
cycloalkenyi, phenyl, benzyl, R° or R^ said Ci-Ce alkyl, C3-C7 cycloalkyi, phenyl 
and benzyl being optionally substituted by halo, -OR^, -OR^^, -CN, -COaR^. 
-OCONR'R^ -CONR'R=, -C(=NR^NR'OR^ -CONR'NR=R^ -NR^R^ -NR=R'^ 
1 0 -NR'COR^, -NR^COR°. -NR^COR'^ -NR'COzR'. -NR^CONR*R^ -S02NR=R^ 
-NR^S02R^ -NR^S02NR^R^ R^ or R^; 

or, R^ and R^, when taken together, represent unbranched C3-C4 alkylene, 
optionally substituted by 0x0, optionally wherein one methylene group of s^d C3- 
15 C4 alkylene is replaced by an oxygen atoni or a riitrogen atom, said nitrogen 
atom being optionally substituted by R^°; 

R^ is H. d-Ce alkyl, C3-C7 cycloalkyi, phenyl, benzyl, halo, -CN, -OR^. -C02R^ 
-CONR^R^ R° or R^ said Ci-Ce alkyl, C3-C7 cycloalkyi. phenyl and benzyl being 
20 optionally substituted by halo, -CN, -0R^ -C02R^ -CONR^R^ -OCONR^R^ 

-NR'COaR'. -NR^R'. -NR=COR^ -S02NR=R^ -NR^CONR^R'. -NR'S02R^ R° or 

R°; 

R* is phenyl, naphthyl or pyrldyl, each being optionally substituted by R^, halo, - 
25 CN, CrCe alkyl, Ci-Ce haloalkyi, C3-C7 cycloalkyi, Ci-Ce alkoxy, -CONR^R^ 
0R^^ SOxR^ 0-(Ci-C6 alkylene)-CONR^R^ 0-(Ci-Ce alkylene)-NR^R^ or 0-(Cn- 
Ce alkylene)-OR®; 

each R' is independently either H, Ci-Ce alkyl or C3-C7 cycloalkyi or, when two R* 
30 groups are attached to the same nitrogen atom, those two groups taken together 
with the nitrogen atom to which they are attached represent azetidinyl, 
pyrrolidinyl, piperidinyl, homopiperidinyl, piperazinyl, homopiperazinyl or 
morpholinyl, said azetidinyl. pyrrolidinyl, piperidinyl, homopiperidinyl, piperazinyl, 
homopiperazinyl and morpholinyl being optionally substituted by Ci-Ce alkyl or 
35 C3-C7 cycloalkyi; 

each R^ is independently either H, Ci-Ce alkyl or C3-C7 cycloalkyi; 
R^ is Ci-Ce alkyl or C3-C7 cycloalkyi; 
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R® is a five or six-membered, aromatic fieterocyclic group containing (i) from 1 to 
4 nitrogen lieteroatom(s) or (ii) 1 or 2 nitrogen heteroatom(s) and 1 oxygen or 1 
sulpliur lieteroatom or (ill) 1 or 2 oxygen or sulpliur lieteroatom(s), said 
5 heterocyclic group being optionally substituted by lialo, oxo, -CN, -COR^, 

-CONR^R^ -S02NR^R^ -NR^S02R^ -0R^ -NR^R^ -(CrCs ali<ylene)-NR^R^, Ci- 
Ce alley!, fluoro(Ci-C6)allcyl or C3-C7 cycloalkyi; 

R® is a four to seven-membered, saturated or partially unsaturated heterocyclic 
10 group containing (i) 1 or 2 nitrogen h6teroatom(s) or (ii) 1 nitrogen heteroatom 
and 1 oxygen or 1 sulphur heteroatom or (iii) 1 oxygen or sulphur heteroatom, 
s^d heterocyclic group being optionally substituted by 0x0, Ci-Ce alkyi, C3-C7 
cycloalkyi, -SO2R®, -CONR^R^, -COOR^ -C0-(CrC6 alkylene)-OR® or -COR^ and 
optionally substituted on a carbon atom which is not adjacent to a heteroatom by 
1 5 halo, -OR^ -NR^R^ -NR^COR^ -NR^COOR^ -NR^CONR^R^ -NR^SOgR^ or -CN; 

R^° is H, R^, R^ R^^ CrCe alkyI, C3-C7 cycloalkyi or -(Ci-Ce alkyl)-(C3-C7 
cycloalkyi), said d-Ce alkyI and C3-C7 cycloalkyi being optionally substituted by 
-OR^, -or", R^ R^ R" or -COR"; 

20 

R^^ is H, Ci-Ce alky! or C3-C7 cycloalkyi, said d-Cs alkyI and C3-C7 cycloalkyi 
being optionally substituted by -0R^ -NR^R^ -NR^COR^ -CONR^R^ R^ or R^; 

R^2 is d-Ce alkyI substituted by R®, R^ -0R^ -CONR^R^ -NR^COR^ or -NR=R^ 

25 

R" is phenyl optionally substituted by halo, -CN, -COR^ -CONR^R*, -SOaNR^R^, 
-NR^S02R^ -0R^ -NR^R^, -(d-Ce aIkyIene)-NR®R^ d-Ce alkyI, halo(CrC6)alkyl 
or C3-C7 cycloalkyi; and 

30 x is 0, 1 or 2; 

with the proviso that (a) when R^ and R^ are both phenyl, R^ is not methyl; and 
(b) when R^ is ethoxy and R^ is ethoxycarbonyl, R^ is not phenyl. 

35 In the above definitions, halo means fluoro, chloro, bromo or iodo. Unless 
otherwise stated, alkyI, alkenyl, alkynyl, alkylene and alkoxy groups containing 
the requisite number of carbon atoms can be unbranched or branched chain. 
Examples of alkyl include methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, sec- 
butyl and t-butyl. Examples of sdkenyl include ethenyl, prppen-1-yl, propen-2-yl. 
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propen-3-yl. .1-buten-1-yl, 1-buten-2-yl. 1-buten-3-yl. 1-buten-4-yl, 2-buten-1-yl. 2- 
buten-2-yl, 2-methylpropen-1-yl or 2-methylpropen-3-yl. Examples of alkynyl 
Include ethynyl. propyn-1-yl, propyn-3-yl, 1-butyn-1-yl, 1-butyn-3-yl, 1-butyn-4-yl. 
2-butyn-1-yl. Examples of alkylene include methylene, 1,1 -ethylene, 1,2- 

5 ethylene. 1,1 -propylene, 1 ,2-propylene. 2.2-propylene and 1,3-propylene. 
Examples of alkoxy include methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, i- 
butoxy, sec-butoxy and t-butoxy. Examples of cycloalkyi include cyclopropyl, 
cyclobutyl, cyclopentyl. cyclohexyl and cycloheptyl. Where and are taken 
together, they fomi, along with the nitrogen atom and the carbon atom of the 

10 pyrazole ring to which they are attached, a 5- or 6-membered ring. Where a 
heterocyclic group R* or r' is attached to an oxygen, sulphur or nitrogen 
heteroatom the heterocyclic group R° or R^ must be linked through a ring carbon 
atom. Further, where a heterocyclic group R® is attached to an oxygen, sulphur 
or nitrogen heteroatom the heterocyclic group R® must be linked through a ring 

1 5 carbon atom that Is not adjacent to a ring heteratom. 

The pharmaceutically acceptable salts of the compounds of the fomiula (I) 
include the acid addition and the base salts thereof. 

20 Suitable acid addition salts are fonned from acids which fomi non-toxic salts and 
examples are the hydrochloride, hydrobromide, hydroiodide, sulphate, 
bisulphate, nitrate, phosphate, hydrogen phosphate, acetate, maleate, fumarate. 
lactate, tartrate, citrate, gluconate, succinate, saccharate. benzoate. 
methanesulphonate, ethanesulphonate. benzenesulphonate, para- 

25 toluenesulphonate and pamoate salts. 

Suitable base salts are fornied from bases which fonn non-toxic salts and 
examples are the sodium, potassium, aluminium, calcium, magnesium, zinc and 
diethanolamlne salts. 

30 

For a review on suitable salts see Berge et al, J. Pharm. Sci., 66, 1-19. 1977. 

The pharmaceutically acceptable solvates of the compounds of the formula (1) 
include the hydrates thereof. 

35 

Also included within the present scope of the compounds of the fomiula (I) are 
polymorphs thereof. 
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The compounds of formula (I) may be modified to provide pharmaceutically 
acceptable derivatives tliereof at any of the functional groups in the compounds. 
Examples of such derivatives are described in: Drugs of Today, Volume 19, 
Number 9, 1983, pp 499 - 538; Topics in Chemistry, Chapter 31, pp 306 - 316; 
5 and in "Design of Prodrugs" by H. Bundgaard, Elsevier, 1985, Chapter 1 (the 
disclosures in which documents are incorporated herein by reference) and include: 
esters, carbonate esters, hemi-esters, phosphate esters, nitro esters, sulfate 
esters, sulfoxides, amides, sulphonamides, carbamates, azo-compounds, 
phosphamides, glycosides, ethers, acetals and ketals. 

10 

A compound of the fonnula (I) may contain one or more asymmetric carbon 
atoms and therefore exist in two or more stereoisomeric forms. The present 
invention includes the individual stereoisomers of the compounds of the fonnula 
(I) together with, where appropriate, the individual tautomers thereof, and 
15 mixtures thereof. 



Separation of diastereoisomers may be achieved by conventional techniques, 
e.g. by fractional crystallisation, chromatography or high performance liquid 
chromatography (HPLC) of a stereoisomeric mixture of a compound of the 

20 formula (I) or a suitable salt or derivative thereof. An individual enantiomer of a 
compound of the formula (I) may also be prepared from a corresponding optically 
pure intermediate or by resolution, such as by HPLC of the conresponding 
racemate using a suitable chiral support or by fractional crystallisation of the 
diastereoisomeric salts fomned by reaction of the corresponding racemate with a 

25 suitable optically active acid or base, as appropriate. 

Preferably, R\ when taken separately, is H, CrCs alkyi, C3-C7 cycloalkyi or -OR'', 
said CrCs alkyI and C3-C7 cycloalkyi being optionally substituted by halo, -CN, 
-OR^^ S(0)xR^^ -C02R'°, -C0NR^R^°, -0C0NR^R^°, -NR^COgR^^, -NR^°R^\ 
30 -NR^COR^°, -S02NR^R^°, -NR^CONR^R^^ -NR^S02R^° or R^^ 

Preferably, R\ when taken separately, is H, CrCe alkyI, C3-C7 cycloalkyi or -OR^, 
said Ci-Ce alkyI being optionally substituted by halo, -0R^°, -NR^°R^\ -NR^COR^^ 
or R^°. 

Preferably, R\ when taken separately, is H, C1-C4 alkyI, cyclopropyl, or -OCH3, 
35 said CrC4 alky! being optionally substituted by bromo, -OH, -0(CrC2 alkyI), 
-NR^°R^\ -NHCOR^^ or R^° 

Preferably, R\ when taken separately, is H, -CH3, -CH2CH3, -CH(CH3)2, 
-C(CH3)3. cyclopropyl, -OCH3, -CH2OH, -CH2OCH3, -CH2OCH2CH3. -CH2Br, 
"CH2NH2, -CH2NHCH3, -CH2N(CH3)2. -CH2NHCH2(cyclopropy|), 
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-CH2NHCH2CH2OCH3, -CH2NHCH2CH2NHCOCH3, .CH2NHCO(4-cyanophenyl), 
-CH2NHCO(3-cyanophenyl), -CH2NHCH2(4-cyanophenyl), -CH2NHCH2{4- 
fluorophenyl), -CH2NHCH2(4-methoxyphenyl), -CH2NHCH2{4- 

aminosulphonylphenyl). ^H2NHCH2(4-aminocarbonylphenyl). -CHzNHCHzCpyrid- 

5 3-yl), -CH2N(CH3)(4-cyanophenylmethyl), -CH2N(CH2CH20H)(4- 

cyanophenylmethyl). 4-methoxypiperidin-1 -yimethyl. 4-aminocarbonylpiperidin-1- 
ylmethyl, 4-methylcarbonylaminopiperidin-1 -yimethyl, piperazin-l -yimethyl, 4- 
methylpiperazin-l -yimethyl. 4-methylcarbonylpiperazin-1 -yimethyl, 4- 
methoxymethylcarbonylpiperazin-1-ylmethyl. 4-methoxycarbonylpiperazln-1- 

10 yimethyl, 4-methylsulphonylpiperazin-1 -yimethyl, morpholin-4-ylmethyl, 2- 
methylimidazol-1 -yimethyl, pyrazol-1 -yimethyl or 1,2,4-triazoI-1 -yimethyl. 
Preferably. R\ when taken separately, Is, -CH3, -CH2CH3, cyclopropyl, 
-CH2NHCH2(4-cyanophenyl). -CH2NHCH2(4-fluorophenyl). -CH2NHCH2(4- 
methoxyphenyl), -CH2NHCH2{4-amlnosulphonylphenyl) or -CH2NHCH2(4- 

15 aminocarbonylphenyl). 

Preferably, R^ when taken separately, is H. CrCe alkyl. Cs-Ce alkenyl or R^ said 
C1-C6 alkyl being optionally substituted by halo, -0R^ -0R^^ -CN. -CO2R . 
-OCONR'R^ -CONR'R^ -C(=NR=)NR'OR^ -CONR'NR'R^ -NR'R^ -NR'R'^ 
20 -NR'COR^ -NR'COR^.-NR'COR'^ -NR^COzR'. -NR=CONR=R^ -S02NR=R^ 

-NR^S02R^ R^orRl ^ 
Preferably. R^ when taken separately, is H, Ci-Ce alkyl, Cs-Cs alkenyl or R . said 
d-Ce alkyl being optionally substituted by -OR^ -OR^^ -CN, -C02R^. -CONR^R , 
.C(=NR^NR'OR^ -CONR'NR^R^ -NR'R^ -NR^R'^ -NR'COR^ -NR«CX)R'^ 

25 -NR^C02R^ R* or rI ^ 

Preferably. R^ when taken separately, is H. d-Ca alkyl, propenyl or R , said d- 
C3 alkyl being optionally substituted by -OH, -OCH3, -OCH2CH2NH2, -CN, 
-CO2CH3. -CO2CH2CH3. -CONH2. -C(=NH)NHOH. -CONHNH2, -NH2. -NHCH3, 
-N(CH3)2, -NHCH2CH2NHCOCH3. -NHCH2CH2OCH3. -NHCH2R^ -NHCOR^ 

30 -NHCOCH2OCH3, -NHC02C(CH3)3, R* or R^ 

Preferably, R^, when taken separately, is H. methyl, -CH2CH=CH2, -CH2CN, 
-CH2OCH3, -CH2CONH2, -CH2CONHNH2, -CH2CO2CH3, -CH2CO2CH2CH3, 
-CH2C(=NH)NH0H. -CH2CH2OH, -CH2CH2OCH3. -CH2CH2NH2, 
.CH2CH2NHCOCH2OCH3. -CH2CH2NHC02C(CH3)3, 2-(pyrid-2- 

35 ylcarbonylamino)eth-1 -yl, 2-(pyrazin-2-yloarbonylamino)eth-1 -yl, 
-CH2CH2OCH2CH2NH2, -CH2CH2NHCH3, 

-CH2CH2N(CH3)2, -CH2CH2NHCH2CH2NHCOCH3, -CH2CH2NHCH2CH2OCH3, 
-CH2CH(OH)CH3, (3-hydroxypyrazoI-5-yl)methyl, 2-hydroxy-1 ,3,4-oxadlazol-5- 
ylmethyl, 2-amino-1 ,3,4-oxadiazol-5-yl. 5-hydroxy-1,2.4-oxadlazoI-3-ylmethyl, 6- 
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hydroxy-2-methylpyrimiclin-4-ylmethyl, 6-hydroxy-2-aminopyrimrclin-4-ylmethyl, 2- 
(morpholin-4-yl)eth-1-yl, 2-(4-methylcarbonyIpiperazin-1-yl)eth-1-yl, morpholin-3- 
ylmethyl, (2-(tetrahyclrofuran-2-ylmethylamino)eth-1-yl, l-methylazetidin-S-yl or 
azetidin-3-yl. 

5 Preferably. R^, when taken separately, is H, -CH2CH2OH or -CH2CH2NH2. 

Preferably, and R^, when taken together, represent unbranched C3-C4 
alkylene, optionally substituted by 0x0, wherein one methylene group of said C3- 
C4 alkylene is replaced by an oxygen atom or a nitrogen atom, said nitrogen 

10 atom being optionally substituted by R^°. 

Preferably, R^ and R^, when taken together, represent unbranched propylene 
wherein one methylene group is replaced by an oxygen atom or unbranched 
butylene wherein one methylene group is replaced by a nitrogen atom, said 
propylene and butylene being optionally substituted by 0x0 and said nitrogen 

1 5 atom being optionally substituted by R^°. 

Preferably, R"* and R^ when taken together, represent ^-OCH2CH2-^ 
^-CONHCHaCHz-^ ""-CHgNHCHaCHg-^ ^-CH2N(CH3)CH2CH2-^ ''-CH2N(4- 
cyanophenyImethyl)CH2CH2"^ or ^"CH2N{4-methoxyphenylmethyl)CH2CH2-^ 
wherein y represents the point of attachment to the carbon atom of the pyrazole 

20 ring and y represents the point of attachment to the nitrogen atom of the 
pyrazole ring. 

Preferably, R® is H or d-Ce alkyi, said Ci-Cs alkyi being optionally substituted by 
halo. -CN, -OR®, -COzR^ -CONR®R^ -OCONR®R^ -NR®C02R®, -NR®R^ 
25 -NR®COR^ -S02NR^R^ -NR®CONR^R^ -NR^S02R^ R^ or R^ 
Preferably, R^ is H or Ci-Ce alkyi. 
Preferably, R^ is H or CrC4 alkyi. 

Preferably, R^ is H, -CH3, -CH2CH3, -CH(CH3)2 or -C(CH3)3. 
Preferably, R^ is -CH3, -CH2CH3, -CH(CH3)2 or cyclopropyl. 

30 

Preferably, R"* is phenyl optionally substituted by R®, halo, -CN, d-Ce alkyi, Ci-Ce 
haloalkyi, C3-C7 cycloalkyi or CrCs alkoxy. 

Preferably, R"^ is phenyl substituted by R^ halo, -CN, d-Ce alkyi, Ci-Ce haloalkyi, 
C3-C7 cycloalkyi or Ci-Ce alkoxy, 
35 Preferably, R^ Is phenyl substituted by halo, -CN or d-Ce alkyi. 

Preferably, R^ is phenyl substituted by fluoro, chloro, -CN or methyl. 
Preferably, R* is 3-cyanophenyl, 4-chlorophenyl, 3-chlorophenyl, 2-chlorophenyl, 
3-fluorophenyl, 2-fluorophenyl, 3,5-dichlorophenyl, 2,6-dichlorophenyl, 2,3- 
dichlorpphenyl, 2,4-dichlorophenyl, 3,4-dichlorpphenyl. 2,5-dichlorophenyl, 2,6- 
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difluorophenyl, 2,3-difluorophenyl, 3,5-difIuorophenyl, 2,5-difluorophenyl, 3,5- 
dlcyanophenyl, 3,5-dimethylphenyl, 4-fluoro-3-methyIphenyl, 3-cyano-4- 
fluorophenyl, 3-cyano-5-fluorophenyl, 2-chloro-4-cyanophenyl, 3-chloro-5- 
cyanophenyl, 3-cyano-5-methylphenyl or4-cyano-2,6-dimethylphenyl. 
5 Preferably, R'* is 3,5-dicyanophenyI, 3-cyano-5-fluorophenyl, 3-chloro-5- 
cyanophenyl or 3-cyano-5-methylphenyl. 

In an alternative set of preferences: 

Preferably, R"* is phenyl optionally substituted by R", halo, -CN, Ci-Ce alkyi, Ci-Ce 
10 haloalkyl. O3-C7 cycloalkyl. CrCe alkoxy, -CONR^R^ 0R^^ SOxR^ 0-(Ci-C6 
alkylene)-CONR'R^ 0-(CrC6 alkylene)-NR^R^ or 0-(C,-C6 alkyIene)-OR®; or 
naphthyl. 

Preferably, R* is phenyl substituted by R®, halo, -CN. Ci-Ce alkyI, Ci-Ce haloalkyl, 
C3-C7 cycloalkyl. Ci-Ce alkoxy, -CONR'R^ OR'^ SoxR^ 0-(Ci-C6 alkylene)- 
15 CONR^R^O-(C1-C6alkylene)-NR^R^orO-(Cl-C6alkylene)-OR^ 

Preferably. R^ is pyrrolyl, Imidazolyl, pyrazolyl. 1 ,2,3-triazolyl, 1 ,2,4-triazolyl, 
tetrazolyl. oxazolyl, isoxazolyl, thiazolyl. isothiazolyl, 1 ,2,4-oxadiazolyl, 1,3,4- 
oxadiazolyl, furanyl, thienyl, pyridinyl, pyridazinyl, pyrimidinyl or pyrazinyl. each 
20 being optionally substituted by halo. -CN, -COR^ -CONR^R^ -S02NR^R^ 

-NR^S02R^ -0R^ -NR^R^ -(Ci-Ce alkylene)-NR^R^ Ci-Ce alkyl. fluoro(Ci- 
Ce)alkyl or C3-C7 cycloalkyl. 

Preferably. R® is imidazolyl, pyrazolyl, 1 .2,4-triazolyl, 1 ,2.4-oxadiazolyl, 1.3,4- 

oxadiazolyl. pyridinyl, pyrazinyl or pyrimidinyl, each being optionally substituted 
25 by halo, -CN. -COR^ -CONR=R^ -SOzNR'R^, -NR=S02R^ -0R^ -NR=R^ -(Ci-Cs 

alkylene)-NR®R^ Ci-Ce alkyl, fluoro(Ci-C6)alkyl or C3-C7 cycloalkyl. 

Preferably. R® is imidazolyl. pyrazolyl, 1 ,2.4-triazolyl. 1 .2.4-oxadlazolyl, 1.3.4- 

oxadiazolyl, pyridinyl, pyrazinyl or pyrimidinyl. each being optionally substituted 

by -0R^ -NR^R^ or Ci-Ce alkyl. 
30 Preferably, R^ Is Imidazolyl. pyrazolyl, 1 ,2,4-triazolyl, 1 ,2.4-oxadiazolyl, 1.3,4- 

oxadiazolyl, pyridinyl, pyrazinyl or pyrimidinyl, each being optionally substituted 

by -OH, -NH2 or methyl. 

Preferably, R® is pyrazol-1-yl, 2-methyIimidazol-1-yl, 1,2,4-triazol-1-yl, 3- 
hydroxypyrazol-5-yl, 2-hydroxy-1 ,3,4-oxadiazol-5-yl, 2-amino-1 .3,4-oxadiazol-5-yl, 
35 5-hydroxy-1,2.4-oxadiazol-3-yl, 2-methyl-4-hydroxypyrimidln-6-yl, 2-amino-4- 
hydroxypyrimidin-6-yl, pyridin-3-yl, pyridin-2-yl or pyrazin-2-yl. 

Preferably, R® is azetidinyl, tetrahydropyrrolyl, piperidinyl. azepinyl, oxetanyl, 
tetrahydrofuranyl, tetrahydropyranyl, oxepinyl, morphollnyl, piperazlnyl or 
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diazepinyl, each being optionally substituted by oxo, CrCe alkyi, CrC? cycloallcyl, 
-SOzR^, -CONR^R^ -COOR®, -C0-(Ci-C8 all<ylene)-OR^ or -COR^ and optionally 
substituted on a carbon atom which is not adjacent to a heteroatom by halo, 
-OR^ -NR^R^ -NR^COR^ -NR^COOR^ -NR^CONR^R^ -NR^SOaR^or -CN. 
5 Preferably, R'* is azetidinyl, piperidinyl, tetrahydrofuranyl, piperazinyl or 
morpholinyl, each being optionally substituted by oxo, Ci-Ce alkyI, C3-C7 
cycloalkyi, -SOzR^, -CONR^R^ -COOR^ -C0-(CrC6 alkylene)-OR^ or -COR^ and 
optionally substituted on a carbon atom which is not adjacent to a heteroatom by 
halo, -0R^ -NR^R^ -NF^COR^, -NR^COOR^, -NR^CONR^R^ -NR^SOaR^or -CN. 

10 Preferably, R® Is azetidinyl, piperidinyl, tetrahydrofuranyl, piperazinyl or 
morpholinyl, each being optionally substituted by d-Ce alkyl, -SOaR^, -CONR^R^ 
-COOR^, -C0-(Ci-C6 alkylene)-OR® or -COR° and optionally substituted on a' 
carbon atom which is not adjacent to a heteroatom by -OR* or -NR^COR^ 
Preferably, R® Is azetidinyl, piperidinyl, tetrahydrofuranyl, piperazinyl or 

15 morphoninyl, each being optionally substituted by -CH3, -SO2CH3, -CONH2, 

-COOCH3, -COCH2OCH3 or -COCH3 and optionally substituted on a carbon atom 
which is not adjacent to a heteroatom by -OCH3 or -NHCOCH3. 
Preferably, R^ is 4-methoxypiperidin-1-yl, 4-aminocarbonyIpiperidin-1-yl, 4- 
methylcarbonylaminopiperidin-1-yl, piperazin-1-yl, 4-methylpiperazin-1-yl, 4- 

20 methylcarbonyIpiperazin-1-yl, 4-methoxymetfiylcariDonylpiperazin-1-yl, 4- 
methoxycarbonylpiperazin-1 -yl, 4-metiiyIsuiphonylpiperazin-1-yl, morpholin-4-yl, 
tetrahydrofuran-2-yl, morpholln-3-yl, azetldin-3-yl or 1-methylazetidln-3-yl. 

Preferably, R^° is H, R*. R^ R^^ Ci-Cg alkyl or -(Ci-Ce aIkyl)-(C3-C7 cycloalkyi). 
25 said CrCe alkyl being optionally substituted by -OR^, -0R^^ R®, R^, R^® or 
-COR^^ 

Preferably, R^° is H, R^ R®, R^^ Ci-Ce alkyl or -(Ci-Ce alkyl)-(C3-C7 cycloalkyi), 
said Ci-Ce alkyl being optionally substituted by -OR^ or R''®. 
Preferably, R^° is H, R^ R^ R^^, -CH3. -CH2CH3 or -CH2{cyclopropyl), said 
30 -CH3 and -CH2CH3 being optionally substituted by -OCH3 or R"*^. 
Preferably, R^° is H, R^ R^ R^^ -CH3, -CH2CH3, -CH2CH2OCH3. 
-CH2(cycIopropyl), 4-cyanophenylmethyl, 4-fluorophenylmethyl, 4- 
methoxyphenylmethyl, 4-aminosulphonylphenylmethyl or 4- 
aminocartx)nylphenylmethyl. 

35 

Preferably, R" is H or Ci-Ce alkyl, said Ci-Ce alkyl being optionally substituted by 
-OR^ -NR^R®, -NR^COR®, -CONR^R*, R^ or R^ 

Preferably, R" is H or Ci-Ce alkyl, said d-Ce alkyl being optionally subsfrtuted by 
-OR^or-NR^COR^ 
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Preferably, R^' is H, -CH3 or -CH2CH3, said -CH3 and -CH2CH3 being optionally 
substituted by -OH or -NHCXDCHs. 

Preferably, R^^ Is H. -CH3. -CH2CH2NHCOCH3 or -CH2CH2OH. 

5 Preferably. R^^ Is CrC4 alkyi substituted by R^ R', -OR'. -CONR^R^ -NR^COR^ 

or-NR^R^ ^ . - 

Preferably, R^^ is C1-C4 alkyI substituted by R^ -0R^ -NR'COR" or -NR R . 
Preferably, R^^ is C1-C2 alkyI substituted by tetrahydrofuranyl. -OCH3. -NHCOCH3 



10 Preferably, R'^ is -CH2CH2NH2, -CH2CH2OCH3, tetrahydrofuran-2-ylmethyl. 
-CH2CH2NHCOCH3 or -CH2OCH3. 

Preferably, R^^ is phenyl substituted by halo, -CN. -COR^ -CONR^R^ 
-S02NR^R^ -NR'SOzR^. -0R^ -NR*R^ -(Ci-Ce alkylene)-NR=R', d-Ce alkyi, 
15 halo(CrC6)alkylorC3-C7cycloalkyl. 

Preferably, R^^ is phenyl substituted by halo, -CN, -CONR^R^ -SO2NR R or 
-0R^ 

Preferably, R^^ is phenyl substituted by fluoro, -CN, -CONH2, -SO2NH2 or -OCH3. 
Preferably, R^® Is 4-cyanophenyl, 3-cyanophenyl, 4-fluorophenyl, 4- 
20 methoxyphenyl, 4-amlnocarbonylphenyl or 4-aminosulphonylphenyl. 

Preferred groups of compounds according to the invention include all 
combinations of the preferred definitions for individual substituents given above. 

25 Also preferred according to the Invention are the compounds of formula (I) 



or a pharmaceutically acceptable salt, solvate or derivative thereof, wherein: 

R^ is H, Ci-Cb alkyl. -Od-Ce alkyi, -OC3-C7 cycloalkyi, said Ci-Ce alkyI being 
30 optionally substituted by R^^; 

r2 is H. C1-C3 alkyl. propenyl or C-llnked R^^ said C1-C3 alkyl being optionally 
substituted by -OH, -OCH3, -OCH2CH2NH2, -CN, -CO2CH3, -CONH2. - 
C(=NH)NH2, -CONHNH2, -NH2, -NHCH3, -N(CH3)2. -NHCH2CH2NHCOCH3, - 
35 NHCH2CH2OCH3. -NHCH2R''. -NHCOR'^ -NHCOCH2OCH3, or R^' 



or-NH2. 




(I) 
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is CrCe alkyi; 

is phenyl optionally substituted by halo, -CN, C1-C6 alkyI, Ci-Cr haloalM. Ca- 
5 C7 cycloalkyi or Ci-Ce alkoxy; and 

R^^ is azetidinyl, tetrahydrofuranyl, morpholinyl, piperazinyl, pyrazolyl, 
oxadiazolyl, pyridinyl or pyrimidinyl each being optionally substituted by -OH, - 
NH2, 0x0 or Ci-Ce alkyI or -C0(CrC6 alkyI). 

10 

Preferred individual compounds according to the invention include the Examples 
below, particularly Examples 117, 118, 119, 120, 122, 123, 124, 125, 126, 127 
and 128, and the pharmaceutically acceptable salts and solvates thereof. 

15 Ail of the compounds of the formula (I) can be prepared by conventional routes 
such as the procedures described in the general methods presented below or by 
the specific methods described in the Examples section, or by similar methods 
thereto. The present invention also encompasses any one or more of these 
processes for preparing the compounds of fomnula (I), in addition to any novel 

20 intermediates used therein. 

In the following general methods, R\ R^, R^ and R"* are as previously defined for 
a compound of the formula (I) unless otherwise stated. 

25 Except where either R^ or R^ is halo, -OR® or -CN, compounds of the formula (I) 
may be prepared using the route shown in Scheme 1 that follows. 



In Scheme 1, compounds of the formula (I) may be prepared by the 
condensation of a compound of the formula (II) with a compound of the fomnula 

30 

HaNNHR^ (V), 

or a salt or hydrate thereof, optionally in the presence of an acid or a base, the 
base preferably being a tertiary amine base such as triethylamine and the acid 
35 preferably being acetic acid. In a typical procedure, a solution of the compound of 
the fonnula (II) in a suitable solvent, such as ethanol, is treated with the 
compound of the formula (V), or the salt or hydrate thereof, and, if used, the 
appropriate acid or base, at a temperature of from room temperature to the reflux 
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temperature of the solvent In a preferred procedure, the reaction mixture is 
heated under reflux. 



(IV) 



Scheme 1 



(«) 



O (III) 



[^O (II) 



Functional equivalents of compounds of the fomnula (II) may also be used in this 
10 reaction. These include compounds of the formula (VI) or (VII), in which and 
L^, respectively, are each suitable leaving groups, preferably -N(Ci-C6 alkyOa, 
most preferably -N(CH3)2. 



(VI) 




16 Thus, a compound of the fonnula (I) may be prepared by the condensation of a 
compound of the formula (VI) or (VII) with a compound of the fomiula (V), or a 
salt or hydrate thereof, optionally in the presence of an add or a base, the base 
preferably being a tertiary amine base such as triethylamine and the acid 
preferably being acetic acid. In atypical procedure, a solution of the compound of 

20 the fonnula (VI) or (Vll) in a suitable solvent, such as ethanol, is treated with the 
compound of the fonnula (V), or the salt or hydrate thereof, and, if used, the 
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appropriate acid or base, at a temperature of from room temperature to the reflux 
temperature of the solvent. In a preferred procedure, the reaction mixture is 
heated under reflux. Compounds of the formula (VI) or (VII) are particularly 
suitable for the synthesis of compounds of the formula (I) in which or R^, 
5 respectively, is H. 

Compounds of the formula (VI) in which is H and U is dimethylamino may be 
prepared by the reaction of a compound of the formula (VIII) with 
dimethylformamide dimethyiacetal at an elevated temperature, preferably at 
10 about 100°C. Compounds of the formula (VII) in which R^ is H and is 
dimethylamino may be prepared by the reaction of a compound of the formula 
(IX) under the same conditions. Other compounds of the fonriula (VI) or (VII) in 
which or is dimethylamino may be prepared analogously. 



30 



R 



(VIII) (IX) 
15 Compounds of the formula (VIII) are either commercially available or may be 
prepared by the reaction of a compound of the formula 

R^COCHaBr (X) 

20 with a compound of the formula 

R^OH (XI). 

In a typical procedure, a solution of the compound of the formula (XI) in a 
25 suitable solvent, such as acetone, is treated with a suitable base, such as 
caesium carbonate, and the compound of the formula (X). In a preferred 
procedure, the reaction mixture is heated, for example under reflux. Optionally, a 
nucleophilic catalyst such as sodium iodide or tetrabutylammonium iodide may 
be added 



Compounds of the formula (IX) are either commercially available or may be 
prepared from a compound of the formula 
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R^C0CH2Br (XII) 



and a compound of the formula (XI) in the same way that a compound of the 
formula (VIII) may be prepared from a compound of the fomiula (X). 

5 

Compounds of the fomiula (II) may be prepared by the reaction of a compound 
of the formula (III) with a compound of the formula (XI). 

In a typical procedure, a solution of the compound of the formula (III) in a suitable 
10 solvent such as acetone is treated with a compound of the fonnula pci) and a 
suitable base, such as potassium or caesium carbonate, and heated, preferably 
under reflux. Optionally, a nucleophillc catalyst such as sodium Iodide or 
tetrabutylammonium iodide may be added. 

15 Compounds of the fonnula (III) are either commercially available or may be 
prepared by the reaction of a compound of the fonnula (IV) with a chlorinating 
reagent. In a typical procedure, a cooled solution of the compound of the formula 
(IV) in a suitable solvent such as acetonitrile is treated first with 
tetrabutylammonium bromide and chlorotrimethylsilane and then dry 

20 dimethylsulphoxide. In another typical procedure, the compound of the formula 
(IV) is treated with sulphuryl chloride, optionally in the presence of a suitable 
solvent such as dichloromethane. 

Compounds of the fonnula (1) in which or is -OR^ may be prepared using 
25 the route shown in Scheme 2 that follows, in which R* is Ci-Ce alkyl and is a 
suitable leaving group, preferably trifluoromethanesulphonate. 

In Scheme 2, compounds of the fonnula (I) in which R^ is -OR^ may be prepared 
by the reaction of a compound of the formula (Xlll) with an alcohol of the fonnula 



30 



R°OH (XXI) 



In the presence of a suitable palladium catalyst and carbon monoxide. In a typical 
procedure a mixture of the compound of the formula (Xlll), a suitable palladium 
35 catalyst such as 1,r-bis(diphenyIphosphino)ferrocenepalladium(ll)chloride, the 
alcohol of the fonnula (XXI) and, optionally, a suitable solvent such as N,N- 
dimethylformamlde is heated, preferably to about 50°C. under an atmosphere of 
carbon monoxide, preferably at a pressure of 345 kPa. 
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Scheme 2 




(0 

5 Compounds of the formula (XIU) may be prepared by the derivatisation of a 
compound of the formula (XV). In the case where is 
trifluoromethanesulphonate a suitable derivatising agent is phenyltriflamide. In a 
typical procedure, where is trifluoromethanesulphonate, a solution of the 
compound of the formula (XV) and a suitable base, preferably a trialkylamine 

10 base such as triethylamlne, In a suitable solvent such as dichloromethane is 
treated with phenyltrif lamide. 
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Compound of the formula (XV) may be prepared by the reaction of a compound 
of the formula (XVII) with a compound of the fonnula (V), or a salt or hydrate 
thereof, optionally in the presence of an acid or a base, the base preferably being 

5 a tertiary amine base such as triethylamine and the acid preferably being acetic 
acid. In a typical procedure, a solution of the compound of the formula (XVII) in a 
suitable solvent, such as ethanol, is treated with the compound of the formula 
(V), or the salt or hydrate thereof, and, if used, the appropriate acid or base, at a 
temperature of from room temperature to the reflux temperature of the solvent. In 

1 0 a preferred procedure, the reaction mixture is heated under reflux. 

Compounds of the formula (XVII) may be prepared by the reaction of a 
compound of the formula (XIX) with a compound of the formula (XI). In a typical 
procedure, a solution of the compound of the fomnula (XVII) In a suitable solvent 
15 such as acetone Is treated with a compound of the formula (XI) and a suitable 
base, such as potassium or caesium carbonate, and heated, preferably under 
reflux. Optionally, a nucleophilic catalyst such as sodium Iodide or 
tetrabutylammonium iodide may be added. 

20 In Scheme 2. compounds of the fomnula (1) in which is -0R° may be prepared 
from a compound of the fomnula (XX) in the same way that a compound of the 
formula (I) in which is -OR^ is prepared from a compound of the formula (XIX), 
as set out above, mutatis mutandis. 

25 Chloroketoesters of the fomiuia (XIX) and (XX) are either commercially available 
or may be prepared by the chlorination of the con-esponding ketoesters, for 
instance using sulphonyl chloride. 

Altematively. compounds of the fomnula (I) In which R^ or is -OR^ may be 
30 prepared from compounds of the formula (XV) or (XVI), respectively, by reaction 
with a compound of the formula (XXI) under dehydrating conditions, e.g. using 
the IWitsunobu reaction. In a typical procedure, a solution of the compound of the 
fomiula (XV) or (XVI) in a suitable solvent, such as tetrahydrofuran is treated with 
diethylazodicarboxylate, triphenylphosphlne and a compound of the fomnula 
35 (XXI). 

Compounds of the formula (I) in which R^ or R^ is halo can be prepared by the 
reaction, respectively, of a compound of the fonnnula (XV) or a compound of the 
formula (XVI) with a suitable halogenating agent. In a typical procedure, the 
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compound of the formula (XV) or (XVI) is treated with POCI3, optionally in the 
presence of a suitable solvent such as dimethylfonnamide, to give a compound 
of the fomiula (I) in which or R^, respectively, is chloro. 

5 It will be appreciated by those skilled in the art that, in many cases, compounds 
of the fomriula (I) may be converted into other compounds of the formula (I) by 
functional group transformations. For instance: 

(a) compounds of the formula (I) in which R^ is H may be converted into 
10 compounds of the formula (I) in which R^ is optionally substituted CrCe alkyi by 

reaction with an appropriate alkylating agent. In a typical procedure, a solution of 
a compound of the formula (I) in which R^ is H in a suitable solvent such as 
ethanol or N,N-dimethyiformamide is treated with an alkyi bromide and a base 
such as sodium ethoxide or sodium hydride and heated at a temperature of from 

15 room temperature to the reflux temperature of the solvent. A preferred 
combination is N,N-dimethylformamide as the solvent, sodium hydride as the 
base and room temperature as the temperature. Examples of specific alkylating 
agents include bromoacetonitrile, ethyl 4-chloroacetoacetate, methyl 
bromoacetate and chloroethylamine hydrochloride. The use of further specific 

20 alkylating agents is illustrated by the Examples below; 

(b) compounds of the formula (I) in which H\ R^ or R^ contains an ester 
functionality may be reduced with a suitable reducing agent, such as lithium 
aluminium hydride, to give corresponding compounds of the formula (I) in which 

25 R\ or R^ contains a hydroxy group. In a typical procedure, a solution of the 
compound of the formula (I), in which r\ R^ or R^ contains an ester group, in a 
suitable solvent, such as diethyl ether, is treated with lithium aluminium hydride, 
preferably with cooling to a temperature of from -78°C to 0°C; 

30 (c) compounds of the formula (I) in which r\ R^ or R^ are substituted by a 
heterocycle of the formula R^ may be prepared by standard heterocycle-forming 
reactions well known to the skilled man (see, for example, Advanced Organic 
Chemistry, 3rd Edition, by Gerry March or Comprehensive Heterocyclic 
Chemistry, A.R. Katritzky, C.W. Rees, E.F.V. Scriven, Volumes 1-11). For 

35 instance, compounds of the formula (I) in which R^ is (2-amino-6- 
hydroxypyrimidin-4-yl)methyl may be prepared by the sequential reaction of a 
compound of the formula (I) in which R^ is H with chloroacetoacetate and then 
guanidine hydrochloride. This and other similar heterocyle-forming reactions are 
illustrated by the Examples below; and 
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(d) compounds of the formula (I) in which or is -C02R^ wherein is 
other than H, may be converted into compounds of the fomiula (I) in which R or 
R^ respectively, is -CO2H by hydrolysis. Typically the reaction will be canied out 

5 In a suitable solvent, such as aqueous ethanol. or aqueous 1 .4-dioxan and in the 
presence of a base such as sodium hydroxide. Such an acid may be converted 
to a primary amide by reaction with ammonia and a suitable coupling agent, such 
as a carbodiimide. e.g. dicyclohexylcarbodllmide. Such a primary amide may 
then be converted into a nitrile by dehydration with a suitable dehydrating agent, 

10 such as phosphoryl chloride. 

(e) compounds of the formula (I) in which or R^ is Ci-Ce alkyi may be 
converted into the compounds of the fomiula (I) in which R' or R^ respectively, is 
Ci-Ce alkyI substituted by halo (such as bromo), by halogenation, using a suitable 

15 halogenating agent. Conveniently the reaction is effected in the presence of a 
solvent, such as a haloalkane (e.g. dichloromethane) and at ambient 
temperature. Suitable halogenating agents include halogens (e.g. bromine) or N- 
halosuccinimides (e.g. N-bromsuccinimide). 

Compounds of the formula (I) containing an -OH, -NH- or -NH2 group may be 
20 prepared by the deprotection of the corresponding compound bearing an -OP , - 
NP^- or -NHP^ group, respectively, wherein the group P^ is a suitable protecting 
group. Examples of suitable protecting groups will be apparent to the skilled 
person [see, for instance, 'Protecting groups in Organic Synthesis (Second 
Edition)' by Theodora W. Green and Peter G. M. Wuts. 1991. John Wiley and 
25 Sons]. Such compounds bearing an -OP\ -NP^- or -NHP^ group may be 
prepared using the routes described above, mutatis mutandis. 

Compounds of the fomiula (IV). (V) and (XXI) are either commercially available 
or easily prepared by methods well known to those skilled In the art 

The compounds of the formula (I) can be administered alone but will generally be 
administered in admixture with a suitable phannaceutical excipient, diluent or 
canier selected with regard to the intended route of administration and standard 
phamnaceutlcal practice. 

For example, the compounds of the formula (I) can be administered orally, 
buccally or sublingually In the form of tablets, capsules, multi-particulates, gels, 
films, ovules, elixirs, solutions or suspensions, which may contain flavouring or 
colouring agents, for immediate-, delayed-, modified-, sustained-, pulsed- or 



30 



35 
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controlled-release applications. The compounds of tlie fomiula (I) may also be 
administered as fast-dispersing or fast-dissolving dosage fomns or in \he fonri of 
a high energy dispersion or as coated particles. Suitable formulations of the 
compounds of the formula (I) may be in coated or uncoated fonrn, as desired. 

5 

Such solid pharmaceutical compositions, for example, tablets, may contain 
excipients such as microcrystalline cellulose, lactose, sodium citrate, calcium 
carbonate, dibasic calcium phosphate, glycine and starch (preferably corn, potato 
or tapioca starch), disintegrants such as sodium starch glycollate, croscarmellose 
10 sodium and certain complex silicates, and granulation binders such as 
polyvinylpyrrolidone, hydroxypropylmethylcellulose (HPMC), 

hydroxypropylcellulose (HPC), sucrose, gelatin and acacia. Additionally, 
lubricating agents such as magnesium stearate, stearic acid, glyceryl behenate 
and talc may be included. 

15 

General Example 

A fomiulation of the tablet could typically contain from 0.01 mg to SOOmg of active 
compound whilst tablet fill weights may range from 50mg to lOOOmg. An 
example of a formulation for a lOmg tablet is Illustrated below: 

20 

Ingredient %w/w 
Compound of the formula (I) or salt 1 0.000* 

Lactose 64.125 
Starch 21.375 

25 Croscannellose sodium 3.000 

Magnesium Stearate 1 .500 

* Quantity adjusted in accordance wth dmg activity. 

30 The tablets are manufactured by a standard process, for example, direct 
compression or a wet or dry granulation process. The tablet cores may be 
coated with appropriate overcoats. 

Solid compositions of a similar type may also be employed as fillers in gelatin or 
35 HPMC capsules. Preferred excipients in this regard include lactose, starch, a 
cellulose, milk sugar or high molecular weight polyethylene glycols. For aqueous 
suspensions and/or elixirs, the compounds of the formula (I) may be combined 



wo 02/085860 



20 



PCT/IB02/01234 



with various sweetening or flavouring agents, colouring matter or dyes, with 
emulsifying and/or suspending agents and with diluents such as water, ethanol, 
propylene glycol and glycerin, and combinations thereof. 

5 The compounds of the fomiula (I) can also be administered parenterally, for 
example, intravenously, Intra-arterially, intraperitoneally. intratheoally. 
intraventricularly, intraurethrally, intrastemally. intracranially, intramusculariy or 
subcutaneously, or they may be administered by infusion or needleless injection 
techniques. For such parenteral administration they are best used in the form of 

10 a sterile aqueous solution which may contain other substances, for example, 
enough salts or glucose to make the solution isotonic with blood. The aqueous 
solutions should be suitably buffered (preferably to a pH of from 3 to 9). if 
necessary. The preparation of suitable parenteral formulations under sterile 
conditions is readily accomplished by standard phamiaceutical techniques well- 

1 5 known to those skilled in the art. 

For oral and parenteral administration to human patients, the daily dosage level 
of the compounds of the formula (1) will usually be from 0.01 to 30 mg/kg, 
preferably from 0.01 to 5 mg/kg (in single or divided doses). 



20 



Thus tablets or capsules of the compound of the formula (I) may contain from 1 
to 500 mg of active compound for administration singly or two or more at a time, 
as appropriate. The physician in any event will determine the actual dosage 
which will be most suitable for any individual patient and it will vary with the age, 
25 weight and response of the particular patient. The above dosages are exemplary 
of the average case. There can, of course, be individual instances where higher 
or lower dosage ranges are merited and such are within the scope of this 
invention. The skilled person will appreciate that, in the treatment of certain 
conditions the compounds of the formula (I) may be taken as a single dose as 
30 needed or desired. 

The compounds of fomiula (I) can also be administered intranasally or by 
inhalation and are conveniently delivered in the form of a dry powder Inhaler or 
an aerosol spray presentation from a pressurised container, pump, spray, 
35 atomiser or nebuliser. with or without the use of a suitable propellant, e.g. 
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane. a 
hydrofluoroalkane such as 1,1,1,2-tetrafluoroethane (HFA 134A [trade mark]) or 
1,1,1,2,3,3,3-heptafluoropropane (HFA 227EA [trade mark]), carbon dioxide or 
other suitable gas. In the case of a pressurised aerosol, the dosage unit may be 
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determined by providing a valve to deliver a metered amount. Tlie pressurised 
container, pump, spray, atomiser or nebullser may contain a solution or 
suspension of the active compound, e.g. using a mixture of ethanol and the 
propellant as the solvent, which may additionally contain a lubricant, e.g. sorbttan 
5 trioleate. Capsules and cartridges (made, for example, from gelatin) for use In an 
inhaler or insufflator may be formulated to contain a powder mix of a compound 
of the formula (I) and a suitable powder base such as lactose or starch. 

Alternatively, the compounds of the formula (I) can be administered in the form of 
1 0 a suppository or pessary, or they may be applied topically in the form of a gel, 
hydrogel, lotion, solution, cream, ointment or dusting powder. The compounds of 
the formula (I) may also be demially or transdermally administered, for example, 
by the use of a skin patch. They may also be administered by the pulmonary or 
rectal routes. 

15 

They may also be administered by the ocular route. For ophthalmic use, the 
compounds can be fonmulated as micronised suspensions in isotonic, pH 
adjusted, sterile saline, or, preferably, as solutions in isotonic, pH adjusted, 
sterile saline, optionally in combination with a preservative such as a 
20 benzylalkonium chloride. Alternatively, they may be formulated in an ointment 
such as petrolatum. 

For application topically to the skin, the compounds of the formula (1) can be 
formulated as a suitable ointment containing the active compound suspended or 

25 dissolved in, for example, a mixture with one or more of the following: mineral oil, 
liquid petrolatum, white petrolatum, propylene glycol, polyoxyethylene 
polyoxypropylene compound, emulsifying wax and water. Alternatively, they can 
be formulated as a suitable lotion or cream, suspended or dissolved in, for 
example, a mixture of one or more of the following: mineral oil, soriDitan 

30 monostearate, a polyethylene glycol, liquid paraffin, polysorbate 60, cetyl esters 
wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water. 

The compounds of the formula (1) may also be used in combination with a 
cyclodextrin. Cyclodextrins are known to form inclusion and non-inclusion 
35 complexes with drug molecules. Formation of a drug-cyclodextrin complex may 
modify the solubility, dissolution rate, bioavailability and/or stability property of a 
drug molecule. Dnjg-cyclodextrin complexes are generally useful for most 
dosage fonms and administration routes. As an alternative to direct complexation 
with the drug the cyclodextrin may be used as an auxiliary additive, e.g. as a 
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carrier, diluent or solubiliser. Alpha-, beta- and gamma-cyclodextrins are most 
commonly used and suitable examples are described In WO-A-91/11 172, WO-A- 
94/02518 and WO-A-98/55148. 

5 It Is to be appreciated that all references herein to treatment include curative, 
palliative and prophylactic treatment. 

Oral administration is preferred. 

10 Included within the scope of the present invention are embodiments comprising 
the co-administration of a compound of the present invention with one or more 
additional therapeutic agents, and compositions containing a compound of the 
present invention along with one or more additional therapeutic agents. Such a 
combination therapy is especially useful for the prevention and/or treatment of 

15 infection by HIV and related retroviruses which may evolve rapidly Into strains 
resistant to any monotherapy. Alternatively, additional therapeutic agents may be 
desirable to treat diseases and conditions which result from or accompany the 
disease being feated with Vne compound of the present Invention. For example, 
In tiie treatment of an HIV or related retroviral infection, it may be desirable to 

20 additionally treat opportunistic Infections, neoplasms and other conditions which 
occur as a result of the immuno-compromised state of the patient being treated. 

Preferred combinations of the present invention include simultaneous or 
sequential treatment with a compound of the formula (I), as defined above, or a 
25 phannaceutically acceptable salt ttiereof, and: 

(a) one or more reverse ti^nscrlptase Inhibitors such as zidovudine, 
didanosine, zalcitabine, stavudine, lamivudlne, abacavir and adefovir; 

(b) one or more non-nucleoslde reverse transcriptase inhibitors such as 
30 nevirapine, delavlrdlne and efavirenz; 

(c) one or more HIV protease Inhibitors such as indanlvir, ritonavir, saquinavir 

and nelfinavir; 

(d) one or more CCR5 antagonists such as TAK-779; 

(e) one or more CXCR4 antagonists such as AMD-31 00; 
35 (f) one or more integrase inhibitors; 

(g) one or more inhibitors of viral fusion such as T-20; 

(h) one or more investigational dmgs such as trizivir, KNI-272, amprenavir, 
GW-33908. FTC, PMPA. S-1153, MKC-442, MSC-204, MSH-372, DMP450, 
PNU-140690, ABT-378, KNI-764, DPC-083, TMC-120 orTMC-125; or 
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(0 one or more antifungal or antibacterial agents such as fluconazole. 

The activity of the compounds of the Invention as reverse transcriptase inhibitors 
and as agents for treating HIV infections may be measured using the following 
5 assays. 

A. Inhibition of HIV-1 reverse transcriptase enzyme 

The reverse transcriptase activity of the compounds of the invention may be 
assayed as following. Using the purified recombinant HIV-1 reverse transcriptase 

10 (RT, EC, 2.7.7.49) obtained by expression in Escherichia Coli, a 96-well plate 
assay system was established for assaying a large number of samples using 
either the Poly(rA)-oligo(dT) Reverse Transcriptase [3H]-SPA enzyme assay 
system (Amersham NK9020) or the [3H]-fla8hplate enzyme assay system (NEN - 
SMP 103) and following the manufacturer's recommendations. The compounds 

15 were dissolved in 100% DMSO and diluted with the appropriate buffer to a 5% 
final DMSO concentration. The inhibitory activity was expressed in percent 
inhibition relative to the DMSO control. The concentration at which the compound 
inhibited the reverse transcriptase by 50% was expressed as the IC50 of the 
compound. The compounds of examples 7, 20 and 51 , when tested according to 

20 the above procedure, had ICso values of, respectively, 39000, 3200 and 248 
nanomolar. 

B. Anti-Human Immunodeficiencv Vims (HIV-1 ^ cell culture assav 

The anti-HIV activity of selected Examples of the invention was assayed by the 
25 following procedures. 

1) SupTI cells were cultured in an RPMI-1640 medium supplemented with 10% 
foetal calf serum and were split so that they were in growth phase on the day of 
use. 

2) The compounds were dissolved in 100% DMSO and diluted with the above 
30 culture medium to predetermined concentrations and distributed in 20mJ allquots 

into a 96-weII microtlter plate (0.1% DMSO final concentration). 

3) To prepare infected cells, lOOpl of RF viruses (TCID50 of 10^/ml) were added 
to 10® cells and incubated for 1 hour at 37°C. The cells were then washed twice 
in PBS and resuspended in the culture medium at a density of 2.2 x10^cells/ml. 

35 ^8Q\l\ of these infected cells was transferred to wells of the 96 well plate 
containing the compounds. 

4) The plate, was incubated in a CO2 Incubator at 37°C for 4 days. The cell 
survival rates were measured following the manufacturer's recommendations 
(CellTlter 96^ AQueous Non-Radioactive Assay - Promega (cat no: G5430)). The 



PCT/IB02/01234 

WO 02/085860 

24 

concentration at which the compound inhibited the cytotoxic effect of the virus by 
50% was expressed as the EC50- 
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Thus the invention provides: 



(i) a compound of the formula (I) or a phamiaoeutlcally acceptable salt, 

solvate or derivative thereof; 
5 (ii) a process for the preparation of a compound of the formula (I) or a 

pharmaceutically acceptable salt, solvate or derivative thereof; 
(iii) a pharmaceutical composition including a compound of the formula (I) or a 

pharmaceutically acceptable salt, solvate or derivative thereof, together 

with a pharmaceutically acceptable excipient, diluent or carrier; 
10 (iv) a compound of the formula (I) or a phannaceutically acceptable salt, 

solvate or composition thereof, for use as a medicament; 
(v) a compound of the fomnula (I) or a pharmaceutically acceptable salt, 

solvate or composition thereof, for use as a reverse transcriptase inhibitor 

or modulator; 

15 (vl) a compound of the fomnula (I) or a pharmaceutically acceptable salt, 
solvate or composition thereof, for use in the treatment of an HIV, or 
genetically-related retroviral, infection or a resulting acquired immune 
deficiency syndrome (AIDS); 

(vii) the use of a compound of the fomiula (I) or of a pharmaceutically 
20 acceptable salt, solvate or composition thereof, for the manufacture of a 

medicament having reverse transcriptase inhibitory or modulating activity; 

(viii) the use of a compound of the formula (I) or of a pharmaceutically 
acceptable salt, solvate or composition thereof, for the manufacture of a 
medicament for the treatment of an HIV, or genetically-related retroviral, 

25 Infection or a resulting acquired immune deficiency syndrome (AIDS); 

(ix) a method of treatment of a mammal, including a human being, witii a 
reverse transcriptase inhibitor or modulator including treating said mammal 
with an effective amount of a compound of the formula (I) or with a 
pharmaceutically acceptable salt, solvate or composition thereof; 

30 (x) a method of treatment of a mammal, including a human being, to treat an 
HIV, or genetically-related retroviral, infection or a resulting acquired 
immune deficiency syndrome (AIDS) including treating said mammal with 
an effective amount of a compound of the formula (I) or with a 
pharmaceutically acceptable salt, solvate or composition thereof; and 

35 (xi) certain novel intermediates disclosed herein. 
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The following Examples illustrate the preparation of the compounds of the 
formula (I). The synthesis of certain interniedlates used therein are described in 
the Preparations section that follows the Examples. 

5 Nuclear magnetic resonance (NMR) spectra were in all cases consistent with 
the proposed structures. Characteristic chemical shifts (5) are given in parts-per- 
million downfleld from tetramethylsilane using conventional abbreviations for 
designation of major peaks: e.g. s. singlet; d. doublet; t, triplet; q, quartet; m. 
multlplet; br, broad. The following abbreviations have been used: HRMS, high 

10 resolutio'n mass spectrometry; hplc. high performance liquid chromatography; 
nOe. nuclear Overhauser effect; m.p.. melting point; CDCI3. deuterochlorofomi; 
De-DMSO, deuterodimethylsulphoxide; CD3OD. deuteromethanol. Where thin 
layer chromatography (TLC) has been used rt refers to silica gel TLC using silica 
gel 60 F254 plates, Rf is the distance travelled by a compound divided by the 

1 5 distance travelled by the solvent front on a TLC plate. 

EXAMPLE 1 

■q-ninhloroDhennxv^-3.5-dim fithvl-1 H-Dvrazol-1 -yllethanol 



2-Hydroxyethyl hydrazine (21.5nL. 0.316mmol) was added to a stirred solution of 
the p-diketone of Preparation 1 (75mg, 0.287mmol) In ethanol (2.9ml) at room 
temperature under nitrogen and the resulting orange solution was heated under 

25 reflux for 18 hours. After cooling, the mixture was concentrated under reduced 
pressure. The residue was dissolved in dichloromethane (20ml) and washed with 
2M hydrochloric acid (10ml) and brine (10ml) and then dried over magnesium 
sulphate, filtered and concentrated under reduced pressure to leave a viscous 
orange oil. The caide product was purified by flash chromatography on silica gel 

30 eluting with pentaneiethyl acetate (10:1, by volume) then dichloromethane to 
provide the title compound (32mg) as a white powder, m.p. 1 14-1 IS'C. 



20 
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^H-NMR (400MHz. CDCI3): 5 = 2.08 (s. 3H), 2.10 (s. 3H), 3.30 (t, 1H), 4.06 (m, 
4H), 6.79 (S.2H), 7.01 (S, 1H). 
LRMS (thermospray): m/z [MH^ 301. 

Microanalysis: Found: C, 51.76; H, 4.64; N, 9.20. C13HUCI2N2O2 requires C, 
5 51.85; H, 4.69; N, 9.30%. 

EXAMPLE 2 

2-r4-(3.5-DichlorophenoxvV3.5-dietlivl-1 H-Dvrazol-1 -vllethanol 




3,5-DichIorophenol (501 mg, 3.07mmol), potassium carbonate (467mg, 
3.38mmol) and finally sodium iodide (461 mg, 3.07mmol) were added sequentially 
to a stirred solution of the chloroketone of Preparation 2 (SOOmg, 3.07mmol) in 

15 acetone (15ml), at room temperature and under nitrogen, producing an 
orange/red suspension. The mixture was heated under reflux for 221^ hours 
producing a yellow suspension. After cooling the mixture was diluted with water 
(10ml) and the acetone was removed under reduced pressure in a fumehood 
(caution: possible residual lachrymator). The residue was diluted with 2M 

20 hydrochloric acid and extracted with dichloromethane (1x20ml, 2x1 0ml). The 
combined organic layers were washed with brine (20ml), dried over magnesium 
sulphate, filtered and concentrated under reduced pressure to leave crude 4- 
(3,5-dichlorophenoxy)-3,5-heptanedione as an orange oil (777mg). A portion of 
the crude 4-(3,5-dichlorophenoxy)-3,5-heptanedione (250mg, ca. 0.865mmol) 

25 was dissolved in ethanol (8.6ml) and treated with 2-hydroxethyl hydrazine (65[iL, 
0.951 mmol). The resulting solution was heated under reflux for 16 hours 
producing a red solution. After cooling, the mixture was concentrated under 
reduced pressure and the residue was dissolved in dichloromethane (20ml). The 
resulting solution was washed with 2M hydrochloric acid (10ml), IN sodium 

30 hydroxide solution (10ml) and brine (10ml), dried over magnesium sulphate, 
filtered and concentrated under reduced pressure to leave an orange oil 
(102mg). The crude product was purified by flash chromatography on silica gel 
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eluting with methanol:dichloromethane (5:95, by volume) to provide the title 
compound (23mg) as an orange oil which solidified to a waxy solid on standing. 

^H-NMR (400MHz. CDCI3): 5 = 1.08 (t. 3H), 1.12 (t, 3H), 2.38 (q. 2H), 2.48 (q. 
5 2H), 3.69 (br.s, 1 H). 4.02 (m. 4H), 6.76 (s. 2H). 6.97 (s. 1 H). 
LRMS (themnospray): m/z [MH^ 329. 

EXAMPLES 

A-(a, ?^-ninhlorophenQxv^-3.5-diethv l-1H-Dvrazol9 



A mixture of the chloroketone of Preparation 2 (5g, SO.Bmmol), 3,5- 
dichlprophenol (5g, 30.8mmol), caesium carbonate (10g, 30.8mmol) and acetone 

1 5 (40ml) was heated under reflux for 1 8 hours. After cooling, a solid was removed 
by filtration and washed with dichloromethane (100ml). The combined filtrates 
were concentrated under reduced pressure. The cmde product was dissolved in 
ethanol (20ml), hydrazine hydrate (1.5ml, 30.8mmol) was added and the mixture 
was heated at 60°C for 30 minutes under nitrogen. After cooling, the mixture 

20 was concentrated under reduced pressure and the residue was purified by flash 
chromatography on silica gel eluting with ethenpentane (1:1, by volume) to 
provide the title compound (5.5g) as a yellow oil which solidified on standing to 
leave a yellow solid, m.p. 114-115°C. 

25 'H-NMR (300MHz, CDCI3): 5 = 1.15 (6H, t), 2.48 (4H, q), 6.78 (2H. s), 6.95 (1H, 
s). 

LRMS (thermospray): m/z [MHl 285. 

Microanalysis: Found: C, 54.93; H, 5.05; N, 9.94. C13H14CI2N2O requires C, 
54.75; H, 4.95; N, 9.82%. 



10 
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EXAMPLE 4 

r4-f 3.5-DichlorophenoxvV3.5-dlethvl-1 /-f-pvrazoH -ynacetonitrile 




Sodium hydride (60% dispersion in oil, 470mg, 1 1 .Smmol) was added to a stinred 
solution of 4-(3,5-dichlorophenoxy)-3,5-diethyl-1 /V-pyrazole (3g, 1 0.Smmol, 
Example 3) in dry N,N-dimethylformamlde (20ml) at O^C under nitrogen. The 
mixture was stirred for 5 minutes during which time hydrogen was evolved and 

10 then bromoacetonitrile (0.81 ml, 11.6mmol) was added. The yellow solution 
turned dark brown and a precipitate formed. Further dry N,N-dimethylformamide 
(5ml) was added to aid dissolution and after 45 minutes the reaction mixture was 
quenched by the addition of water (1ml). The mixture was partitioned between 
water (150ml) and diethyl ether (2x1 50ml). The combined organic layers were 

15 washed with water (50ml) and brine (100ml), dried over magnesium sulphate and 
concentrated under reduced pressure. The crude product was purified by flash 
chromatography on silica gei eluting with dichloromethane to provide the title 
compound (3.2g) as a yellow powder, m.p. 70-72*'C. 

20 ^H-NMR (400MHz, CDCI3): 5 = 1.14 (6H, m), 2.38 (2H, q), 2.56 (2H, q), 4.92 (2H, 
s), 6.75 (2H, s),7.00 (1H, s). 

Microanalysis: Found: C, 55.43; H, 4.69; N, 12.71, C15H15CI2N3O requires C, 
55.57; H, 4.60; N. 12.96%. 



wo 02/0858(0 



PCT/IB02/01234 



EXAMPLE 5 

R-f U-f3.5-Dichl nrQ ph6noxvV3.5-riiathvl-1 HH3vr fl?ol-1 -vllmethvll-l H-PVrazol-3-ol 



A mixture of the ester (120mg. 0.29mmol) of Preparation 3. hydrazine hydrate 
(16mg, 0.29mmol) and ethanol (5ml) was stirred and heated at 60°C for 2 hours 
under nitrogen. After cooling, the mixture was concentrated under reduced 
pressure and the resulting white solid was stirred in ethyl acetate and then 
10 collected by filtration to give the title compound (60mg) as a white solid, m.p. 
142-144°C. 

^H-NMR (400MHz, DMSO-de): 5 = 0.89 (3H. t). 0.99 (3H. t), 2.26 (2H. q). 2.45 
(2H. q), 5.01 (2H, s). 5.19 (1H. s), 6.88 (2H, s). 7.21 (1H, s). 
1 5 LRMS (electrospray): m/z [M-H^ 379. 

Microanalysis: Found: C. 55.39; H. 4.72; N. 14.69. C17H18CI2N4O2 requires C, 
53.56; H, 4.76; N, 14.69%. 

EXAMPLE 6 

20 R- ff4-r3.5-Dichl »rn phfinowV3 , 5-di6thvl-1H-Dyra7Qi-1-vnmethvD-2-methvl-4(3H)- 




pyrimidinone 
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A mixture of the ester (140mg, 0.34mmoO of Preparation 3, acetamidine 
liydrochloride (95mg, LOmmol), sodium ethoxide (68mg, I.OmmoI) and etiianol 
(Sml) was stirred and lieated at 70°C for 1 hour under nitrogen. After cooling, the 
5 mixture was concentrated under reduced pressure. The resulting oil was 
dissolved in dichloromethane (50ml), washed with water (20ml), dried over 
magnesium sulphate and concentrated under reduced pressure to leave the title 
compound as a white foam (1 OOmg). 

10 ^H-NMR (SOOMHz, CDCI3): 5=1.10 (3H, t), 1.19 (3H, t), 2.48 (7H, m). 5.08 {2H, 
s), 5.72 (1H, s), 6.82 {2H, s), 7.03 (1H, s). 
LRMS (thermospray): m/z [MH^ 407. 

EXAMPLE? 

15 2-Amino-6-ff4-f3.5-dichlorophenoxvV3.S-diethvl-1H-D vrazol-1-vnm6thvlV4f3H>- 
pvrimidinone 



20 A mixture of the ester (150mg, 0.365mmol) from Preparation 3 and guanidine 
hydrochloride (104mg, 1.08mmol) and sodium ethoxide (73mg, I.OBmmol) in 
ethanol (5ml) was stimed and heated at 70°C for 3 hours under nitrogen. After 
cooling the mixture was concentrated under reduced pressure and the resulting 
oil was dissolved in dichloromethane (50ml), washed with water (20ml), dried 

25 over magnesium sulphate and concentrated under reduced pressure. The cmde 
product was purified by chromatography on silica gel eluting with 
dichloromethane:methanol:ammonia (90:10:1, by volume) to give the title 
compound as a white solid (30mg), m.p. 238-240°C. 
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^H-NMR (400MHz. DMSO-dg): 5 = 0.91 (3H, t), 0.99 (3H, t), 2.29 (2H, q). 2.44 
(2H, q). 4.75 (1H. s), 4.81 (2H. s), 6.58 (2H. br.s). 6.87 (2H. s), 7.22 (1H, s). 
LRMS (thermospray): m/z [MH"*] 408. 

5 EXAMPLES 

o-f^-(.'^, R.nifthloroDheno yY^-^^-5-diQthvl-l H.pvrazol-1 -vll-A/- 

hYHrnvYftthanimidamide 




10 

Hydroxylamine hydrochloride (1.1g, 15.8mmol) and potassium carbonate (2.1 g, 
15.2mmol) were added to a suspension of the nitrile (1g, S.lmmoi) of Example 4 
in a mixture of methanol (25ml) and water (10ml) which was then heated under 
reflux for 3 days. After cooling, the mixture was extracted with dichloromethane 
15 (2x250ml) and the combined organic layers were washed with brine (100ml), 
dried over magnesium sulphate, filtered and concentrated under reduced 
pressure to afford the product as a white solid (1.1g), m.p. 128-130*'C. 

^H-NMR (300MHz. CD3OD): 5 = 1.10 (6H, m), 2.40 (2H, q). 2.60 (2H, q), 4.65 
20 (2H, s), 6.90 (2H, s), 7.1 0 (1 H, s). 
LRMS (electrospray): m/z [MH^ 357. 

EXAMPLE 9 

Math yi [4-(3-fi-dlchloroDhenoxv)-3.5-diethvl-1 H-pvrazol-l-vHacetate 




o 
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Methyl bromoacetate (984(JiL, lOmmol) and then sodium hydride (60% dispersion 
in oil, 801 mg, 20.1 mmol) were added to a stirred solution of the pyrazole (2.6g, 
9.12mmol) of Example 3 In dry N,N'-dimethylfomnamide (25ml) at 0°C under 

5 nitrogen. After stirring for 1 hour at 0°C ice-water (100ml) was added and the 
mixture was extracted with ether (3x50ml). The combined ether layers were 
dried over magnesium sulphate, filtered and concentrated under reduced 
pressure. The residue was purified by flash chromatography on silica gel eluting 
with ethyl acetate:pentane (20:80, by volume) to provide the title compound 

1 0 (780mg) as a yellow oil which partly crystallised on standing. 

^H-NMR (400MHz, CDCI3): 5=1.10 (6H. m), 2.44 (4H, m), 3.78 (3H, s). 4.80 (2H, 
s), 6.69 (2H,s), 6.99 (1H,s). 
LRMS (themiospray): m/z [MH*] 357. 

15 

EXAMPLE 10 

2-r4-f3.5-Dichlorophenoxv)-3.5-dlethvl-1 H-ovrazol-l -vllacetamide 




o 



20 

1 ,1'-Carfoonyl diimidazole (71 mg, 0.44mmol) was added to stirred solution of the 
acid (125mg, 0.36mmol) of Preparation 4 in dry N,N-dlmethylfomieimide at room 
temperature and the reaction mixture was stin'ed for 30 minutes. Concentrated 
aqueous ammonia (d=0.880g/cm^, ca. 0.1 mi, ca. I.SmmoO was added and 
25 stirring was continued for 10 minutes. The solvent was removed under reduced 
pressure and the residue was partitioned between water (10ml) and ethyl acetate 
(10ml). The organic layer was concentrated under reduced pressure and the 
residue was purified by chromatography on silica gel, eluting with ethyl aceteite, 
to give the title compound as a white solid (60mg), m.p. 164-166''C. 

30 

^H-NMR (300MHz, CDCU): 8 = 1.15 (6H, m), 2.50 (4H, m), 4.70 (2H, s), 5.50 
(1 H, br. s), 6.21 (1 H, br. s), 6.78 (2H, s), 7.04 (1 H, s). 
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LRMS (thermospray): m/z [MH*] 342. 



EXAMPLE 11 

9- f A-f3 5-Dichlornphenoxv^-3.B -dietlivl-1 H-Dvra7ol-1 -vnacetohvdrazide 



5 



CI 




Hydrazine hydrate (520iiL, 10.9mmol) was added to a solution of the ester 
(780mg. 2.18mmol) of Example 9 in ethanol (25ml) and the resulting mixture was 
10 heated under reflux for 18 hours. After cooling, the precipitate was collected by 
filtration and washed with ether (50ml) to afford the title compound (550g) as a 
white solid, m.p. >250°C. 

^H-NMR (300MHz. CD3OD): 5 = 1.10 (6H, m), 2.39 (2H, q), 2.55 (2H. q). 4.72 
1 5 (2H, s), 6.93 (2H, s). 7.09 (1 H. s). 
LRMS (electrospray): m/z [MH*1 357. 

EXAMPLE 12 

^- ff4-(3.5-DichlQroDhenoxv)-3,q-diathvl-1 tf-p vrazol-1 -vllmethvlT-l .3.4-oxadiazol- 
20 2r3H>-one 
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A Stirred solution of the iiydrazlde (275mg, 0.77mmoi) of Example 11 and 1,1'- 
carbonyl diimidazole 187mg, 1.16mmol) in dioxane (50ml) was heated under 
reflux for 18 hours. After cooling, the mixture was concentrated under reduced 
pressure and the residue was dissolved in dichloromethane (50ml) and washed 
5 with water (25ml). The organic layer was dried over magnesium sulphate, filtered 
and concentrated under reduced pressure. The residue was purified by flash 
chromatography on silica gel eluting with dichloromethane:methanol (95:5, by 
volume) to afford the title compound (1 12mg) as a white solid m.p. 138-142°C. 

10 ^H-NMR (400MHz, CDCI3): 5 = 1 .10 (6H, m), 2.40 (2H, q), 2.55 (2H, q), 5.07 (2H, 
s). 6.76 (2H, s), 6.98 (1H, s), 10.45 (1H, br. s). 
LRMS (electrospray): m/z [MH"*] 383. 

EXAMPLE 13 

15 2-r4-r3.5-DichloroDhenoxvV3.5-diethvl-1 H-ovrazol-l -vllethvlamlne 



A mixture of the pyrazole (390mg, 1 .37mmol) of Example 3 and chloroethylamine 
20 hydrochloride (238mg, 2.05mmol) was stirred and heated at 150°C for 24 hours. 
After cooling, the mixture was partitioned between saturated aqueous sodium 
bicartonate solution (100ml) and dichloromethane (2x50ml). The combined 
organic layers were washed with brine (30ml), dried over magnesium sulphate, 
filtered and concentrated under reduced pressure. The resulting brown oil was 
25 purified by flash chromatography on silica gel eluting with 
dichloromethane: methanol (90:10, by volume) to afford the title compound 
(244mg) as a brown oil. 

^H-NMR (400MHz, CDCI3): 5 = 1.09 (6H, m), 2.41 (2H, q), 2.52 (2H, q), 3.18 (2H, 
30 t), 4.02 (2H, t), 6.78 (2H, s), 6.99 (1 H, s). 
LRMS (electrospray): m/z [MH^ 330. 

Microanalysis: Found: C, 52.28; H, 5.70; N, 11.75. C15H19CI2N3O.H2O requires C. 
52.03; H, 6.1 1;N, 12.14%. 
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EXAMPLE 14 

a4r4-r3.5-DichinmnhenoxvV3.S-di6thvl-1H-Dv ra?ol-1-vnmethvlV-1.2.4-oxadiazol^ 
5-ol 




Ethylchloroformate (0.30ml, S.OSmmol) was added to a stirred solution of the 
amidoxime of Example 8 (500mg, 1.39mmoI) in pyridine (8ml) at 0"»C under 
nitrogen and the resulting solution was stirred for 10 minutes. The mixture was 

1 0 concentrated under reduced pressure and the residue was dissolved In a mixture 
of water (4ml). tetrahydrofuran (4ml) and 1M aqueous sodium hydroxide solution 
(2ml). The mixture was heated under reflux for 1 hour, cooled to room 
temperature and stirred for a further 2 days. The resulting solution was diluted 
with 2M aqueous hydrochloric acid (20ml) and extracted with ethyl acetate 

15 (2x50ml). The combined organic layers were washed with brine (50ml), dried 
over magnesium sulphate, filtered and evaporated under reduced pressure to 
leave a yellow oil. The oil was purified by flash column chromatography on silica 
gel eluting with pentane:ethyl acetate (50:50, by volume) to yield a white solid. 
The solid was dissolved in a mixture of tetrahydrofuran (1ml) and 1M aqueous 

20 sodium hydroxide solution (1 0ml) and then heated under reflux for 24 hours. The 
resulting solution was diluted with 2M hydrochloric acid (20ml) and extracted with 
dichloromethane (2x50ml). The combined organic layers were washed with brine 
(50ml), dried over magnesium sulphate, filtered and evaporated under reduced 
pressure to give the title compound (1 13mg) as a white solid m.p. 94-96°C. 

25 

^H-NMR (400MHz, CDCb): 8 = 1.14 (m, 6H), 2.56 (m, 4H), 5.06 (s, 2H), 6.75 (s, 
2H),7.03(s, 1H). 

LRMS (electrospray): m/z [M-(H*)1 381. 
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EXAMPLE 15 

5-<r4-f3.5-DichloroDhenoxv)-3.5-di6thvH H-Dvra2ol-1 -vll mathyn-l ■3.4>oxadiazol- 
2-amine 




Cyanogen bromide (49mg, 0.462mmol) was added to a stirred solution of the 
hydrazide of Example 11 (150mg, 0.420mmol) in ethanol (30ml), at room 
temperature, under nitrogen and the resulting solution was heated to reflux for 
2.5 hours. After cooling, the mixture was concentrated under reduced pressure to 
10 leave a brown oil. The cmde product was purified by flash column 
chromatography on silica gel eluting with dichloromethane:methanol:ammonia 
(98:1.75:0.25, by volume) to provide the title compound (71 mg) as a white 
powder, m.p. 226-228''C. 



1 5 ^H-NIVIR (400MHz, CDCI3): 6 = 1 .00 (m, 6H), 2.29 (m, 2H), 2.55 (m, 2H), 5.34 (s, 
2H), 6.90 (s, 2H), 7.07 (s, 2H). 7.24 (s, 1 H). 
LRMS (electrospray): m/z [MH^ 382. 

Microanalysis: Found: C, 49.82; H. 4.52; N, 17.81. C16H17CI2N5O2.O.25H2O 
requires C, 49.69; H, 4.56; N, 18.1 1%. 

20 

EXAMPLE 16 

A/^f2-r4-(3.5-DlchlorophenoxvV3.5-diethvl-1ffp vrazol-1-vnethvl)-2- 
methoxvacetamide 
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A solution Of the pyrazole of Example 13 (53mg, 0.161mmol). 1-(3- 
(dimethyIamino)propyl)-3-ethylcart)odiimide hydrochloride (34mg, 0.178mmol) 

5 and 4-(dimethylamlno)pyridine (22mg. 0.178mmoO in dichloromethane (1 ml) was 
added to a stirred solution of methoxyacetic acid (14.2jaL. 0.178mmol) in 
dichloromethane (1ml) at room temperature. The reaction was stirred for 12 
hours and then concentrated under a stream of nitrogen to leave a yellow solid. 
The crude product was purified by flash column chromatography on silica gel 

10 eluting with dichloromethane: methanol (98:2. by volume) to provide the title 
compound (54mg) as a brown solid, m.p. IS-l&C. 



^H-NMR (400MHz. CDCI3): 5 = 1.08 (t. 3H), 1.18 (t, 3H), 2.42 (q, 2H). 2.52 (q. 
2H). 3.39 (s, 3H), 3.75 (m. 2H). 3.90 (s. 2H). 4.13 (t. 2H). 6.79 (s. 2H), 6.99 (s. 
15 1H),7.21 (brs, 1H). 

LRMS (electrospray): m/z [MHl 400; [M-(H^] 398. 

Microanalysis: Found: C, 54.09; H, 5.79; N, 10.39. C18H23CI2N3O3 requires C. 
54.01; H. 5.79; N. 10.50%. 



20 



EXAMPLES 17 AND 18 

The compounds of the following tabulated Examples of the general fonmula: 
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were prepared by a similar method to that of Example 16 using the appropriate 
acid starting material and the pyrazole of Example 13. 
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EXAMPLE 19 

3"ff3,5-Diethvl-1 -f2"hvdro)cvethvh-1 H-Dvrazol-4-vnoxvtoenzonitrile 




5 

A mixture of the chloroketone of Preparation 2 (243mg, 1.50mmol), 3- 
cyanophenol {155mg, 1.50mmol), cesium carbonate (488mg, 1.50mmol) and 
acetone (lOmI) was heated under reflux for 2 hours. After cooling, the solid was 
removed by filtration and the filtrate was concentrated under reduced pressure to 

10 leave a brown oil. The oil was dissolved in ethanol (10ml), hydroxyethylhydrazine 
(1 14mg, 1 .SOmmol) was added and the mixture was heated at 60°C for 18 hours. 
After cooling, the mixture was concentrated under reduced pressure. A solution 
of the residue in dichloromethane (10ml) was washed with 2M aqueous 
hydrochloric acid (5ml) and water (5ml), dried over magnesium sulphate, filtered 

15 and concentrated under reduced pressure to leave a yellow oil. The crude 
product was purified by flash column chromatography on silica gel eiuting with 
ethyl acetate to provide the title compound (80mg) as a colourless oil. 

^H-NMR (400MHz, CDCI3): 5 = 1.10 (m, 6H), 2.40 (q, 2H), 2.50 (q, 2H), 3.68 (br 
20 s, 1H), 4.07 (m, 4H), 7.12 (s, 1H), 7.14 (d, 1H), 7.28 (d, 2H). 
LRMS (electrospray): m/z [MH^ 286; [MNa"^ 308. 

EXAMPLES 20 TO 38 

The compounds of the following tabulated Examples of the general formula: 




were prepared by a similar method to that of Example 19 using the appropriate 
phenols and the chloroketone of Preparation 2. 
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EXAMPLE 39 

4-(3.5-DichloroDhenoxvV3.5-diethvl-1 -r2-methoxvethvn-1 H-Dvrazole 




5 

Sodium hydride (60% dispersion in oil, 34mg, 0.850mmol) was added to a stirred 
solution of 4-(3,5-dichlorophenoxy)-3,5-diethyl-1W-pyrazole of Example 3 
(200mg, 0.701 mmol) and metlioxyethyl bromide (117mg, 0.850mmol) in dry N,N- 
dimethylformamide (2ml) at 0°C under nitrogen. The mixture was stirred at 0°C 

10 for 45 minutes during which time hydrogen was evolved and the yellow solution 
turned dark brown. The reaction mixture was quenched by the addition of water 
(5ml) and the mixture concentrated under reduced pressure. The residue was 
dissolved in ethyl acetate (20ml) and washed with water (10ml) and brine (10ml) 
and then dried over magnesium sulphate, filtered and concentrated under 

15 reduced pressure to leave a brown oil. The crude product was purified by flash 
column chromatography on silica gel eluting with pentane:diethyl ether (80:20, by 
volume) to provide the title compound (140mg) as a colourless oil. 

^H-NMR (300MHz, CDCI3): 6 = 1.09 - 1.15 (m, 6H), 2.41 - 2.49 (q, 2H), 2.51 - 
20 2.57 (q, 2H), 3.34 (s, 3H), 3.74 - 3.78 (t, 2H), 4.15 - 4.17 (t, 2H), 6.81 (s, 2H). 
7.01 (s, 1H). 

LRMS (thermospray): m/z [MH"^ 343. 

Microanalysis: Found: C, 56.25; H, 5.94; N, 7.95. CieHzoClaNaOe requires C, 
55.99; H, 5.87; N, 8.16%. 
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EXAMPLES 40 AND 41 

The compounds of the following tabulated Examples of the general formula: 




5 



were prepared by a similar method to that of Example 39 using the appropriate 
halides and the pyrazole of Example 3. 
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4-(3.5-Dichi"rnph6noxv) -^-'^thVl-1Rpvrazole 
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A solution of the enamine of Preparation 6 (2.88g. lO.Ommol) and hydrazine 
hydrate (0.49ml. lO.Ommol) in ethanol (10ml) was heated under reflux for 12 
hours. After cooling further hydrazine hydrate (0.49ml. 1 0.Ommol) was added and 
the reaction was heated under reflux for 3 hours. After cooling the mixture was 
10 concentrated under reduced pressure and the residue was purified by flash 
column chromatography on silica gel eluting with cyclohexane:ethyl acetate 
(80:20, by volume) and then cyclohexane:ethyl acetate (60:40. by volume) to 
provide the title compound (620mg) as a yellow oil. 

15 ^H-NMR (400MHz, CDCI3): 5 = 1 .23 (t. 3H), 2.66 (q. 2H). 6.87 (s. 2H). 7.02 (s. 
1H), 7.40 (s, 1H). 

LRMS (electrospray): m/z [MhT] 257; [M-(H*)] 255. 
EXAMPLE 43 

20 /L.{P-r4.r3.5-Dichlo -'^ phpnnyvV3.5-d i»thvl-iH.Dvrazol-1-vnethvl)morpholine 




■ Osmium tetroxide (1.00ml of a 2.5% w/v solution in tert-butanol) was added 
25 dropwise to a stirred solution of the pyrazole of Example 64 (3.00g, 9.23mmol) 
and sodium periodate (4.93g, 23.1 mmol) in acetone (90ml) and water (30ml) at 
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room temperature. A white precipitate formed after 5 minutes and the suspension 
was stirred for a further 3 hours. The solid was removed by filtration and the 
filtrate was concentrated under reduced pressure. The residue was partitioned 
KohM^on ^*h^A aftotete (S()am\) and water flOOmI) and the organic phase was 

5 separated, dried over magnesium sulphate, filtered and concentrated under 
reduced pressure to yield an intermediate aldehyde. An aliquot of the aldehyde 
(100mg. 0.305mmol) was dissolved in dichloromethane (5ml) and morpholine 
(SOmg, 'o.344mmol) and glacial acetic acid (17.1^1, O.SOSmmol) were added. 
After stirring at room temperature for 5 minutes sodium triacetoxyborohydride 

10 (95mg, 0.451 mmol) was added in one portion and the reaction was stirred for 1 
hour. After this time the resultant mixture was diluted with dichloromethane 
(20ml) and partitioned between water (30ml) and dichloromethane (20ml). The 
organic phase was washed with 2M aqueous sodium hydroxide solution (10ml), 
dried over magnesium sulphate, filtered and concentrated under reduced 

15 pressure. The crude product was purified by flash chromatography on silica gel 
eluting with dlchloromethane:methanol:ammonla (95:4:1. by volume) to provide 
the title compound (125mg) as a colourless oil. 

^H-NMR (400MHz, CDCI3): 5 = 1.06 (m, 6H), 2.12 (m, 8H). 2.75 (t, 2H). 3.64 (m. 
20 4H), 4.04 (t, 2H), 6.73 (s, 2H), 6.95 (s, 1 H). 
LRMS (thermospray): m/z [MH"^ 398. 

Microanalysis: Found: C, 57.18; H. 6.31; N. 10.36. C19H25CI2N3O2 requires C, 
57.29; H, 6.33; N, 10.55%. 

25 EXAMPLES 44 TO 49 

The compounds of the following tabulated Examples of the general fomiula: 




30 ■ were prepared by a similar method to that of Example 43 using the appropriate 
amine starting material and the pyrazole of Example 64. 
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EXAMPLE 50 . ,^ ,^h«,i„« 




Sodium hydride (60% dispersion in oil. 37mg. 0.925mmoO was added to a st rred 
Ltion of ^e mesyiate of Preparation 11 (273mg. 0.925mn.o.) -d ^e pyr^o^^^^^^^ 
Example 3 (220mg. 0.772mmol) in dry A/,Aklimethylfomiam.de (4mi) at 0 C ur^der 
n^^gen. The mix^re was heated at 50^0 for 3 hours during which time the yellow 
solution turned dark brown. The reaction mixture was quenched by the add. on o 
water (5ml) and the mixture was concentrated under reduced pressure A solufton of 
the residue in ethyl acetate (20ml) was washed with water (10ml) and bnne (10ml). 
dried over magnesium sulphate, filtered and concentrated under reduced pressujB 
to leave a brown oil. The oil was dissolved In dichloromethane (3ml). tnfluo«)acet,c 
acid (1 ml) was added and the reaction was stirred at room temperature for 12 hours. 
The mixture was concentrated under reduced pressure and the res.due was 
dissolved in ethyl acetate (10ml) and washed with 1M aqueous hydrochloric acd 
(2x5ml). The combined aqueous phases were neutralised with sohd sod.um 
carbonate and extracted with ethyl acetate (3x20ml). The combined ethyl acetate 
layers were dried over magnesium sulphate, filtered and concentrated under 
reduced pressure. The crude product was purified by flash column chromatography 
on silica gel eluting with dichloromethane:methanol:ammonla (95:4:1. by volume) to 
provide the titie compound (3mg) as a colouriess oil. 

^H-NMR (400MHz. CDCb): 5= 1.15 (m. 6H). 2.41 (q. 2H). 2.51 (q. 2H). 2.89 (m 2H). 
3.30 (m. 2H). 3.58 (m. 1H). 3.78 (m. 2H). 3.87 (d. 2H). 6.88 (s. 2H). 7.00 (1H. s). 
LRMS (thermospray): m/z [MH'^ 384. 
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EXAMPLE 51 

1 -r3.Az6tidinvl)-^fa-5-dichloro phfinQxvV3.5-(1ifithvl-1 H-pyrazolg 




Sodium hydride (60% dispersion in oil. 30mg. 0.750mmol) was added to a stirred 
solution of the pyrazole of Example 3 (200mg, 0.702mmol) and 1-benzhydryl-3- 
azetidlnyl methanesulfonate (222mg. 0.702mmol) (see J. Org. Chem., 1972, 37. 
3953) in /V,Mdlmethylformamlde (5ml) at O-'C under nitrogen. The mixture was 
heated at 50"»C for 4 hours and then cooled to room temperature. The reaction 
mixture was quenched by the addition of water (30ml) and the aqueous mixture was 
extracted with ether (2x50ml). The combined organic phases were washed with 
water (10ml) and brine (10ml), dried over magnesium sulphate, filtered and 
concentrated under reduced pressure to leave a brown oil. The oil was purified by 
flash column chromatography on silica gel eluting With dlchloromethane to provide 
the intermediate (60mg) as a yellow oil, The oil was dissolved in dlchloromethane 
(5ml) and 1-chloroethylchlorofonnate (20mL, 0.182mmol) was added at room 
temperature under nitrogen. The mixture was heated under reflux for 4 hours, 
cooled to room temperature and concentrated under reduced pressure to leave a 
yellow oil. The oil was dissolved in methanol (5ml) and the resulting solution was 
heated under reflux for 1 hour, cooled to room temperature and concentrated under 
reduced pressure. The crude product was purified by flash column chromatography 
on silica gel eluting with dichloromethane:methanol:ammonia (95:4:1 , by volume) to 
provide the title compound (17mg) as a colourless oil. 

^H-NMR (400MHz, CDCI3): 6 = 1.08 (t, 3H), 1.16 (t. 3H), 2.48 (m. 4H). 3.87 (t. 2H). 
4.40 (t, 2H), 5.07 (q, 1H), 6.79 (s, 2H), 7.01 (m. 1H). 
LRMS (thermospray): m/z [MH^ 340. 
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EXAMPLE 52 

7.( /^, .«^-n.nhlofOD honn Yv^-R-ethvl-2 ,?-Hi hY H rnpvrazolnr51-/?1f1,31oxazole 




The trifiate of Preparation 15 (282mg. 0.500mmol). tributylvlnyltin (175^. 
oeOOmmol). palladium dibenzylidene acetone (23mg. 0.025mmol). triphenyl ai^.ne 
(12mg 0.040mmol) and lithium chloride (64mg. 1.50mmol) were heated in N,N- 
dimethylfomiamide (3ml) at SO-C under nitrogen for 12 hours. The reaction was 
cooled to room temperature and partitioned t^etween water (20ml) and ethyl acetate 
(20ml). The organic layer was vyashed with brine (10ml). dried over magnesium 
sulphate, filtered and concentrated under reduced pressure. The cmde product was 
purified by flash column chromatography on silica gel eluting with pentane.ethyl 
acetate (90:1 0. by volume) to provide the title compound (34mg) as a colourless oil. 

^H-NMR (400MHz. CDCI3): 8 = 1.16 (t. 3H). 2.45 (q. 2H). 4.29 (t. 2H). 5.03 (t. 2H). 

6.89 (S, 2H),7.02(s. 1H). 

LRMS (thermospray): m/z [MH*] 299. 

EXAMPLE 53 

4-(3.5-Dichlor n phPnnwV3.5- Himftthvl.1H.Dvrazole 
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A mixture of 3-chloro-2,4-pentanedione (S.OOg, 37.0mmol), 3,5-dichlorophenol 
(6.03g, 37.0mmol), cesium carbonate (12.0g. 37.0mmoO and acetone (40ml) was 

.. r . ^» • ^^^linm this cnisH tMae rpmoved bv filtration 

heatea unaer reriux loi ro iioui». rwmt woiuiij — 

and the filtrate concentrated under reduced pressure. The intermediate was 
dissolved In ethanol (30ml) and hydrazine hydrate (1.85g. 37.0mmol) was added 
and the mixture heated at 60°C for 30 minutes. After cooling the mixture was 
concentrated under reduced pressure and the residue purified by flash column 
chromatography on silica gel eluting with ethyl acetate:pentane (30:70, by volume) 
to provide the title compound (3.00g) as a yellow oil which solidified on standing to 
leave a yellow solid, m.p. 85-87'C. 

M-NMR (300MHz. CDCI3): 8 = 2.14 (s. 6H). 5.24 (br s, 1H), 6.81 (s, 2H). 7.02 (s. 
1H). 

LRMS (thermospray): m/z [MHl 257. 

Microanalysis: Found: C, 49.58; H. 4.06; N, 11.05. C11H10CI2N2O.O.4H2O requires C. 
49.98; H, 4.12; N, 10.60%. 



EXAMPLE 54 

1 -f4-r3.5-DichiQroDhenoxvV3-fi-diethvl-1 H^ ^fr'*^'n\.^ -vn-2-DroDanol 




Osmium tetroxide (1.00ml of a 2.5% w/v solution in /ert-butanol) was added 
dropwise to a stirred solution of the pyrazole of Example 64 (3.00g, 9.23mmol) and 
sodium periodate (4.93g, 23.1 mmol) in acetone (90ml) and water (30mi) at room 
temperature. A whrte precipitate fomned after 5 minutes and the suspension was 
stirred for a further 3 hours. The solid was removed by filtration and the filtrate was 
concentrated under reduced pressure. The residue was partitioned between ethyl 
acetate (300ml) and water (100ml) and the organic phase was separated, dried over 
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magnesium sulphate, filtered and concentrated under reduced pressure to yield the 
intemiediate aldehyde. An aliquot of the aldehyde (250mg. 0.765mmol) was 
dissolved in tetrahydrofuran (5ml) and stored under nitrogen. In a separate flask, 
anhydrous cerium trichloride (377mg. I.SSmmol) was added to a stirred solution of 
methyl magnesium bromide (0.51ml of a 3M solution In ether. 1.53mmol) in 
tetrahydrofuran (5ml) at room temperature under nitrogen. The mixture was stirred 
at room temperature for 1.5 hours and the aldehyde In tetrahydrofuran was added 
dropwise. The mixture was stirred for 12 hours and the reaction was then quenched 
with 1M aqueous acetic acid at room temperature. The mixture was diluted with 
dichloromethane (20ml), washed with water (5ml) and brine (5ml), dned over 
magnesium sulphate, filtered and concentrated under reduced pressure. The crude 
product was purified by flash column chromatography on silica gel eluting with 
pentane:ethyl acetate (70:30. by volume) to provide the title compound (30mg) as a 
colourless oil. 

^H-NMR (400MHz. CDCI3): 5 = 1.05 (t. 3H). 1.10 (t. 3H). 1.21 (d. 2H). 2.40 (q. 2H). 
2.47 (q. 2H), 3.79 (dd. 1H), 3.97 (dd. 1H). 4.24 (s. 1H). 6.76 (s. 2H). 6.98 (s. 1H). 
LRMS (thermospray): m/z [MH*] 343. 

EXAMPLE 55 

o ro M.p p.n-..hinrnphPnxQvV3.5-Hi«thx/i-iH.Dvra701-1-vhftthoxv)ethanamine 




Sodium hydride (60% dispersion in oil. 24mg. O.eoommol) was added to a stirred 
solution of the pyrazole of Example 2 (lOOmg. 0.303mmol) in dry N,N- 
dimethylformamide (4ml) at 0°C under nitrogen. The mixture was stirred at O^C for 
30 minutes and 2-chloroethylamine hydrochloride (53mg. 0.455mmol) was added. 
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The reaction mixture was stirred at O'C for 30 minutes and then stirred at room 
temperature for 30 minutes. The reaction was cooled t6 0°C, further sodium hydride 
. ... f ^ti riA f\ cf\f\r^rrxr^\\ anH O-T^hinrnfithvlamine hydrochloride 

(S3mg. 0.455mmol) were added and the reaction was stirred for 1 hour. The 
reaction was quenched by the addition of water (5ml) and extracted with ether 
(lOmO. The organic layer was washed with 2M aqueous hydrochloric acid (30ml). 
The acid was neutralised with solid sodium carbonate and extracted with ether 
(3x20ml). The combined ether layers were dried over magnesium sulphate, filtered 
and concentrated under reduced pressure. The crude product was purified by flash 
column chromatography on silica gel eluting with 
dichloromethane:methanol:ammonia (95:4:1, by volume) to provide the title 
compound (21 mg) as a colourless oil. 

^H-NMR (400MHz, CDCI3): 5= 1.19 (m. 6H), 2.42 (q. 2H), 2.58 (q. 2H). 2.80 (t. 2H). 
3.38 (t, 2H). 3.81 (t. 2H). 4.18 (t, 2H), 6.78 (s. 2H). 7.02 (s. 1H). 
LRMS (thermospray): m/z [MH*] 372. 

EXAMPLE 56 

4-ff4-r3■5-Dl^hlo^QDhe^oxv^-a-m6thv^-1H- pvra^Ql-5-vnmethvl)morphollne 




f/lorpholine (UOjiL, 1.59mmol) was added in one portion to a stirred solution of the 
bromide of Preparation 8 (200mg, 0.531 mmol) in isopropanol (4ml) at room 
temperature. The mixture was heated at 50°C for 1 hour, cooled to room 
temperature and concentrated under reduced pressure to leave a yellow oil. The 
crude product was purified by flash column chromatography on silica gel eluting with 
ethyl acetate to provide the title compound (60mg) as a colourless oil. 
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^H-NMR (400MHz. CDCI3): 5 = 2.13 (s. 3H), 2.42 (m. 4H). 3.38 (s. 2H), 3.64 (m, 4H). 

6.79 (S. 2H),7.02(s, 1H). 

LRMS (thermospray): m/z [MH^l 342. 

EXAMPLE 57 

A-/3fi.DinhlQrQDh«*nnwV3-methvl- M ^9-methvl-1H.im^^^ 




Sodium hydride (60% dispersion in oil, 32mg, O.SOOmmol) was added to a stirred 
solution of 2-methylimidazole (65mg, O.SOOmmol) in /S/,N-dimethylformamide (5ml) at 
0»C under nitrogen. The mixture was stin-ed for 10 minutes and then the bromide of 
Preparation 8 (lOOmg. 0.261 mmol) was added and the reaction was stirred at room 
temperature for 1 hour. The reaction mixture was quenched by the addition of 1!\/1 
aqueous sodium hydroxide solution (5ml) and the mixture was concentrated under 
reduced pressure. A solution of the residue in ethyl acetate (20ml) was washed with 
water (10ml) and brine (10ml), dried over magnesium sulphate, filtered and 
concentrated under reduced pressure to leave a brown oil. The cmde product was 
purified by flash column chromatography on silica gel eluting with 
dichloromethane:methanol:ammonia (95:4.5:0.5, by volume) to provide the title 
compound (lOmg) as a coiouriess oil. 



^H-NMR (300MHz. CDCI3): 5 = 2.14 (s. 3H), 2.35 (s. 3H), 4.89 (s, 2H). 6.68 (s. 2H). 
6.78 (s. 1H). 6.82 (s. 1H), 7.03 (s, 1H). 
LRMS (thermospray): m/z [MH*] 337. 
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EXAMPLE 58 

2-r4-f3.5-DichloroDhenoxvV3-ethvl-5-meth nw.1H-DvrazoM-vnethanol 




The triflate of Preparation 15 (282mg, O.SOOmmol) was dissolved in metlianol (3ml) 
and l,r-bis(diphenylphosphino)ferrocenepalladium(ll)chloride (18mg, 0.025mmol) 
was added in one portion at room temperature. The mixture was heated at 50°C 
under an atmosphere of carbon monoxide (345 l<Pa, 50 psl) for 10 hours. The 
reaction was cooled to room temperature and concentrated under reduced pressure 
to leave a brown oil. The oil was dissolved in a mixture of tetrahydrofuran (0.5ml), 
glacial acetic acid (1.0ml) and water (0.5ml) and stirred at room temperature for 12 
hours. The solvent was removed under a stream of nitrogen to leave a yellow solid 
and the cmde product was purified by flash column chromatography on silica gel 
eluting with dichloromethanetacetonitrile (95:5, by volume) and then 
dichloromethane-.acetonitrile (90:10, by volume) to provide the title compound (6mg) 
as a colourless oil. 

^H-NMR (300MHz. CDCI3): 5 = 1.13 (t. 3H). 2.41 (q, 2H), 3.44 (br s, 1H), 3.94 (s. 
3H), 4.23 (m, 4H), 6.87 (s, 2H). 7.09 (s. 1H). 
LRMS (themnospray): m/z [MH*] 331 . 
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EXAMPLE 59 

1 -ff4-f3.5-DinhlQrQDheno)( 



a 



NH 



A suspension of the bromide of Preparation 8 (100mg. 0.264mmoD. 1 .2.4-triazoie 
(92mg 1.32mmol) and sodium carbonate (140mg, 1.32mmol) in toluene (5ml) was 
heated at 100°C for 12 hours. The suspension was cooled to room temperature and 
1M aqueous sodium hydroxide solution (5ml) was added. The mixture was extracted 
with ethyl acetate (3x20ml) and the combined organic phases were dned over 
magnesium sulphate, filtered and concentrated under reduced pressure to leave a 
clear oil. The crude product was purified by flash column chromatography on silica 
gel eluting with dlchloromethane:methanol:ammonia (95:4.5:0.5, by volume) to 
provide the title compound (62mg) as a colourless oil. 

^H-NMR (300MHz. CDCI3): 6 = 2.16 (s. 3H), 5.25 (s. 2H). 6.70 (s. 2H). 7.04 (s. 1H). 

7.89 (s,1H). 8.04 (S.I H). 

LRMS (thermospray): m/z [MH*] 324. 



EXAMPLE 60 

a.fffl.5-Diethv|-lH-pvra2ol-4- Y')'^^1benzonitrile 
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Hydrazine hydrate (153^tL. S.Ummol) was added to a stirred solution of the p- 
diketone of Preparation 9 (771mg. S.UmmoO in ethanol (16ml) and the resulfng 
... *nr 19 hours. After cooling the mixture was 

SOlUTlOn was nemtsu unu«. •- - ^«i,,r„n 

concentrated under reduced pressure and the residue was punfied by flash column 
chromatography on silica gel eluting with pentane:ethyl acetate (75:25. by volume) 
to provide the title compound C712mg) as a yellow solid, m.p. 81-84°C. 

^H-NMR (400MHz, CDCI3): 5 = 1.15 (t. 6H). 2.47 (q. 4H). 7.11 (m. 2H). 7.24 (d. 1H). 
7.35 (t, 1H). 

LRMS (themiospray): m/z [MH*] 242. 

Microanalysis: Found: C. 69.03; H. 6.43; N. 17.20. C.4HisN3O3.0.13HaO requires C. 
69.02; H. 6.31 :N, 17.25%. 



EXAMPLE 61 

■ct. |fi-/9.Aminoet h Yi)-^ , -'^riiftthvl- 1 "-pY^«^"'-^-v"oxv\benzonitnle 




The pyrazole of Example 60 (200mg, 0.829mmol) and 2-chIoroethyiam.ne 
hydrochloride (144mg, 1.24mmol) were heated as a melt at 150«>C for 17 hours. 
After cooling the solid was dissolved in saturated aqu^us sodiurn 
hydrogencarbonate (15ml) and extracted with dichloromethane (2x1 0ml). The 
combined organic phases were washed with 2M aqueous hydrochlonc acid (20ml) 
and the aqueous layer was neutralised with solid sodium carbonate and extracted 
with dichloromethane (3x10ml). The combined organic phases were dried over 
magnesium sulphate, filtered and concentrated under reduced pressure to leave an 
orange gum. The crude product was purified by flash column chromatography on 
silica gel . eluting with dichloromethane:methanol (90:10) then 
dichloromethane:methanol:ammonia (90:9:1. by volume) to provide the title 
compound (124mg) as a pale yellow oil. 
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^H-NMR (400MHz. CDCb): 5 = 1.11 (m. 6H), 2.41 (q. 2H). 2.52 (q. 2H). 3.18 (t. 2H). 
4.04 (t. 2H), 7.15 (m, 2H), 7.29 (d. 1H). 7.38 (t. 1H). 
LRMS (thermospray): m/z [MH*] 285. 



EXAMPLE 62 

o.[A.(a-nvanoDhp nnvY)-a fi-diethvl--' f-i.pYra^»»-1-^ac6tamide 




0 



A saturated solution of ammonia in methanol (2.3ml) was added to the ester of 
Example 63 (75mg. 0.229mmol) in a vial at room temperature then the vial was 
sealed and heated at 75°C for 17 hours. After cooling to room temperature the 
mixture was concentrated under reduced pressure to leave a cream solid. The crude 
product was purified by flash column chromatography on silica gel eluting wrth 
dichloromethane then dichloromethane:methanol (99:1. by volume) to prov.de the 
title compound (49mg) as a white solid, m.p. 159-160°C. 

^H-NMR (400MHZ. CDCI3): 5 = 1.10 (t, 3H). 1.17 (t. 3H). 2.44 (q. 2H). 2.53 2H). 
4.69 (s. 2H), 5.44 (br s. 1H). 6.22 (br s. 1H). 7.14 (m. 2H). 7.31 (d. 1H). 7.40 (t. 1H). 
LRMS (thermospray): m/z [MH^ 299. ^«^^-.u 
Microanalysis: Found: C. 64.20; H. 6.12; N. 18.79. C16H18N4O2 requires C. 64.41. H. 

6.08; N, 18.78%. 



EXAMPLE 63 

Ffh yi r^.f3-cvano phonnvY)..q.5-die*V--' M-py^^ni-i-ynacetate 
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A solution of ethylhydrazinoacetate (88mg, 0.571mmol) in ethanol (2.0ml) was 
added to a stirred solution of the p-diketone of Preparation 9 (140mg. 0.571 mmol) 
and triethylamine (88nL. 0.628ml) in ethanol (1.0ml) and the resulting solution was 
heated under reflux for 18 hours. After cooling, the mixture was concentrated under 
reduced pressure and the residue was partitioned between dichloromethane (20ml) 
and water (10ml). The organic layer was separated, washed with brine (10ml). dried 
over magnesium sulphate, filtered and concentrated under reduced pressure. The 
crude product was purified by flash column chromatography on silica gel eluting with 
pentane:ethyl acetate (75:25. by volume) and then ethyl acetate to provide the title 
compound (131mg) as a yellow oil. 

'H-NMR (400MHz. CDCI3): 6 = 1 .08 (m. 6H). 1.25 (t. 3H). 2.40 (m. 4H). 4.20 (q. 2H). 
4.77 (s. 2H). 7.12 (m. 2H). 7.23 (d. 1H). 7.34 (t. 1H). 
LRMS (thermospray): m/z [MK*] 328. 

EXAMPLE 64 

1 -Allvl-4-f3.5-riichioroDhe nnvyV3.5-diethvi-1 H-pvrazole 




sodium hydride (60% dispersion in oil. 770mg. 19.2mmol) was added to a stirred 
solution of allyl bromide (1.70ml. 19.2mmoI) and the pyrazqle of Example 3 (S.OOg. 
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17 5mmol) in W,A/Ldimethylformamide (20ml) at O^C under nitrogen. The reaction 
was warmed to room temperature and stirred for 1 hour. The reaction mixture was 
quenched by the addition of water (100ml) and the aqueous phase was extracted 
with ether (2x50ml). The combined organic phases were washed with water (30mO 
and brine (30ml). dried over magnesium sulphate, filtered and concentrated under 
reduced pressure to leave a brown oil. The cmde product was purified by flash 
column chromatography on silica gel eluting with pentane:ethyl acetate (80:20. by 
volume) to provide the title compound (S.OOg) as a yellow oil. 

^H-NMR (400MHz. CDCI3): 5 = 1.11 (m. 6H). 2.46 (m. 4H). 4.65 (d. 2H). 5.04 (d. 
1H). 5.22 (d. 1H), 5.99 (m. 1H). 6.79 (s, 2H). 6.99 (s, 1H). 
LRMS (themiospray): m/z [MH*] 325. 



EXAMPLE 65 

AJL ff4W3.5-DichlnrnphenQXv)-3 -methvl-1HH3vra70l-5-vnmethvlV/^(4- 
mathoxvbenzvnamlne 




4.Methoxybenzylamine (0.104ml, O.BOOmmoi) was added in one portion to a stirred 
solution of the bromide of Preparation 8 (100mg, 0.265mmol) in isopropanol (2ml) at 
room temperature. The mixture was heated at 50°C for 1 hour, cooled to room 
temperature and concentrated under reduced pressure to leave a yellow oil. The oil 
was diluted with diethyl ether (20ml), washed with saturated aqueous sodium 
hydrogen carbonate (5ml) and water (5ml). dried over magnesium sulphate, filtered 
and concentrated under reduced pressure. The crude product was purified by flash 
column chromatography on silica gel eluting wrth 
dichloromethane:methanol:ammonia (95:4:1. by volume) to provide the title 
compound (50mg) as a colouriess oil. 
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'H-NMR (300MHz, CDCb): 5 = 2.13 (s, 3H), 3.68 (s. 2H). 3.71 (s, 2H). 3.80 (s, 3H). 

^ r a • iv ^ nn /_ 4 -7 -4 "7 /m . OLJ\ 

D.OO (ill, tn), / .U>3 \J>, my, » • > • V"« '-• •/' 

LRMS (thermospray): m/z [MH*] 392. 



EXAMPLES 66 TO 75 

The compounds of the following tabulated Examples of the general fomiula: 



o, 




H3C 

were prepared by a similar method to that of Example 65 using the appropriate 
amine starting material and the bromide of Preparation 8. 
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EXAMPLE 76 

3-nhlQro-5-rr3.-'^-rtimftthvl-1H-P Yra7Ql-4.vnoxv1ben2onitril9 




Hydrazine hydrate (1.10ml. 21.9mol) was added to a stirred solution of the 
dlketone of Preparation 16 (5.50g. 21.9mmol) in glacial acetic add (22ml) and the 
resulting solution was stirred at room temperature for 14 hours. The mixture was 
concentrated under reduced pressure and the residue was purified by flash column 
chromatography on silica gel eluting with dichloromethane and then 
dichloromethane:ethyl acetate (85:15. by volume) to provide the title compound 
(4.80g) as a yellow solid, m.p. 136-140°C. 

^H-NMR (400MHz. CDCb): 6 = 2.09 (s. 6H). 7.02 (m. 1H). 7.10 (m. 1H). 7.25 (m. 
1H). 

LRMS(electrospray):m/z[MH*]248. ^ 
Microanalysis: Found: C, 57.91; H. 4.03; N, 16.79. CnzHioNaOCI requires C. 58.19; 

H, 4.07; N. 16.97%. 
EXAMPLE 77 

a.(rfi-rAminomet hvi va.mathvl-1H-Dvra7oi-4-vl1oxvV5-ohlorobenzonitnle 
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The bromide of Preparation 18 (300mg. O.SOOmmol) was added to a saturated 
solution of ammonia in isopropanol (50ml) at 0»C. The reaction was stin-ed for 2 

. I .^^ r*i/%,*#iw xhiarm to rnnrt} temoerature. The mixture was 

concentrated under reduced pressure and the resulting yellow oil was dissolved in 
dichloromethane (50ml). The dichloromethane solution was washed with 1M 
aqueous sodium carbonate solution (20ml). dried over magnesium sulphate, filtered 
and concentrated under reduced pressure to provide the title compound (220mg) as 
a white foam. 

^H-NMR (300MHz, CDCI3): 5 = 2.14 (s. 3H), 3.79 (s. 2H). 7.08 (1H, s). 7.16 (1H, s). 
7.31 (1H, s). 

LRMS (thermospray): m/z [MHl 263. 
EXAMPLE 78 

3-Chloro-5-(f3-m6thvl-5-(1-DiPPra7invlm6thvl) -iH-nvra2ol-4-vnoxv)benzonitrile 




t-ButyH-piperazinecarboxylate (1.17g. 6.30mmol) was added in one portion to a 
stirred solution of the bromide of Preparation 18 (500mg. 1.40mmol) in isopropanol 
(20ml) at room temperature. The mixture was heated at 60»C for 1 hour, cooled to 
room temperature and concentrated under reduced pressure to leave a yellow oil. 
The oil was dissolved in dichloromethane (100ml) and the resulting solution was 
washed with 1M aqueous sodium carbonate (20ml) and brine (20ml). dried over 
magnesium sulphate, filtered and concentrated under reduced pressure. The crude 
product was purified by flash column chromatography on silica gel eluting with 
dichloromethane:methanol:ammonia (95:4:1, by volume) to provide a yellow foam. 
The foam was dissolved in dichloromethane (10ml), the resulting solution was 
cooled to 0°C and trifluoroacetic acid (2ml) was added. The reaction was allowed 
to warm to room temperature and stirred for 24 hours. The mixture was diluted with 
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dichloromethane (50ml). washed with 1M aqueous sodium carbonate (20rnO and 
brine (20ml). dried over magnesium sulphate, filtered and concentrated under 
reduced pressure. The crude product was purified by flash column chromatography 
on silica gel eluting with d.chIoromethane:methanol:ammonla (90:9:1. by volume) to 
provide the title compound (400mg) as a white foam. 

^H-NMR (300MHz. CDCI3): 5 = 2.14 (s. 3H). 2.40 (m. 4H), 2.83 (m. 4H). 3.38 (s. 2H). 
7.09 (s. 1H). 7.16 (S. 1H). 7.30 (s. 1H). 
LRMS (thermospray): m/z [MH"^ 332. 



EXAMPLE79 ,^ 

ct■nhlorn-R-^^5-ff ( ^-n ^«"»^^nz^/^^a T'"» ^'"»♦h^m-3-mftthvl-1H^3VraZ0l-4- 

Yi)nY Ylhenzonitrile 




A mixture of 4-cyanobenzaldehyde (60mg. 0.460mmol). the amine of Example 77 
(120mg. 0.460mmol). magnesium sulphate (500mg) and dichloromethane (5ml) was 
stirred under nitrogen at room temperature for 3 days. The mixture was 
concentrated under reduced pressure and the crude product was purified by flash 
column chromatography on silica gel eluting with methanoI:ethyl acetate (5:95. by 
volume) to provide a foam. The foam was dissolved in methanol (5ml). sodium 
borohydride (50mg. 1.31mmol) was added in one portion at room temperature and 
the reaction was stin-ed for 30 minutes. The mixture was concentrated under 
reduced pressure and the residue was dissolved In dichloromethane (20ml). The 
resulting solution was washed with 1M aqueous sodium carbonate solution (10ml) 
and brine (10ml), dried over magnesium sulphate, filtered and concentrated under 
reduced pressure. The cmde product was purified by flash column chromatography 
on silica gel eluting with dlchloicmethane:methanol:ammonla (95:4:1. by volume) to 
provide the title compound (35mg) as a white foam. 
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^H-NMR (SOOMHz. CDCI3): 5 = 2.15 (s. 3H). 3.69 (s, 2H). 3.84 (s. 2H), 7.06 (s. 1H). 
7.15 (s. 1H). 7.31 (s. 1H). 7.38 (d, 2H), 7.60 (d, 2H). 



LRMS (thermospray): m/z [MHl 378. 



EXAMPLE 80 




Methanesulphonyl chloride (19mJ. 0.240mmol) was added dropw.se to a stirred 
solution of the amine of Example 78 (80mg. 0.240mmol) and triethylam.ne (45nL. 
0 288mmol) in dichloromethane {3ml) at room temperature under nitrogen. The 
reaction was stirred for 30 minutes and then concentrated under reduced pressure 
to leave a yellow oil. The crude product was purified by flash column 
chromatography on silica gel eluting with dichloromethane and then 
dichloromethane:methanol:ammonia (95:4:1, by volume) to provide the trtle 
compound (65mg) as a white foam. 

^H-NMR (400MHz, CDCI3): 5 = 2.14 (s, 3H). 2.51 (m. 4H), 2.72 (s, 3H), 3.12 (m. 4H). 
3.39 (s, 2H), 7.08 (m. 1H), 7.13 (m. 1H), 7.26 (s, 1H). 
LRMS (thermospray): m/z [MH^ 410. 
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EXAMPLE 81 

yl)oxv]benzonitrile 




/N/-Benzyl-/V-cyclohexylcarbodiimide polymer bound (624mg of 1.3mmol/g. 
0 480mmol) was added In one portion to a stinred solution of methoxyacetic acid 
(37nL 0.480mmol) and the amine of Example 78 (80mg. 0.240mmol) in 
dichloromethane (5ml) at room temperature under nitrogen. The reaction was stirred 
for 1 hour and the polymer bound reagent was removed by filtration. The filtrate was 
concentrated under reduced pressure and the crude product was purified by flash 
column chromatography on silica gel eluting with 
dichloromethane:methanol:ammonia (95:4:1. by volume) to provide the title 
compound (45mg) as a white foam. 

^H-NMR (400MHz, CDCI3): 5 = 2.11 (s, 3H). 2.38 (m. 4H). 3.37 (m. 7H). 3.51 (m. 
2H), 4.04 (s, 2H). 7.04 (m, 1H), 7.10 (m. 1H), 7.26 (m. 1H). 
LRMS (thermospray): m/z [MH*] 404. 

EXAMPLE 82 

fL/ioth yi zi-/r4-f3-nh!nro-5^anoD hannvY^.3-methvl-1 W-nvra7ol-5-vnmethyl}-1 - 
piparaanecarboxvlate 
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Methyl chloroformate (19^1. 0.240mmol) was added dropwise to a stirred solution of 

. - -,o /oo^« n oAnmmciU and triethvlamine (45ul. 0^88mmol) in 

dichloromethane (5ml) at room temperature under nitrogen. The reaction was stirred 
for 90 minutes and then concentrated under reduced pressure to leave a yellow oil. 
The crude product was purified by flash column chromatography on silica gel eluting 
with dichloromethane and then dichIoromethane:methanol:ammonia (95:4:1, by 
volume) to provide the title compound (55mg) as a white foam. 

^H-NMR (400MHz. CDCI3): 5 = 2.09 (s, 3H). 2.34 (m. 4H), 3.36 (m, 6H). 3.64 (s. 3H). 
7.02 (m, 1H), 7.10 (m. 1H). 7.25 (m. 1H). 
LRMS (thermospray): m/z [MH*] 390. 



EXAMPLE 83 

4-r(fr4-f3-ChlnrQ-5-cvanoDh finoxvV3-methvl-1H-pvrazol-5- 
ypmathvnamino^methvnb ?"7flnBRulfQnamide 




Triethylamine (125nl, O.SBOmmol) was added in one portion to a stirred suspension 
of 4-aminomethylbenzenesulphonamlde hydrochloride (144mg. 0.590mmol) and the 
bromide of Preparation 18 (100mg, 0.270mmol) in isopropanol (5ml) at room 
temperature under nitrogen. The reaction was heated at 70'C for 1 hour and then 
cooled to room temperature. The mixture was concentrated under reduced pressure 
and the crude product was purified by flash column chromatography on silica gel 
eluting with dichloromethane and then dichloromethane:methanol:ammonia (90:9:1, 
by volume) to provide a foam. The foam was further purified using a Phenomenex 
Luna C18 column eluting with diethylamine:methanol (0.1:99.1, by volume) to 
provide the title compound (8mg) as a white foam. 
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^H-NMR (400MHz. CD3OD): 5 = 2.06 (s. 3H), 3.27 (s. 2H). 3.62 (s. 2H). 3.79 (s. 2H). 
7.17 (s. 1H). 7.21 (s, 1H), 7.40 (m, 3H). 7.77 (d, 2H). 
LRMS (thermospray): m/z [MH^ 432. 



EXAMPLE 84 

fi.ni^hioroDh '^"^v y^--'^-^methQwmftthvn-3-methYl-l H-pyrazole 




Tetrakis(triphenylphosphine)pailadium (60mg) was added In one portion to a stirred 
solution of the bromide of Preparation 8 (590mg. 1.56mmol) in methanol (20ml) and 
tetrahydrofuran (20ml) at room temperature. The mixture was heated at 80°C under 
an atmosphere of carbon monoxide (690kPa. lOOpsi) for 18 hours. The reaction was 
cooled to room temperature and concentrated under reduced pressure to leave a 
brown oil The oil was dissolved in dichloromethane (100ml) and the resulting 
solution was washed with water (50ml). dried over magnesium sulphate, filtered and 
evaporated under reduced pressure. The crude product was purified by flash 
column chromatography on silica gel eluting with ether to provide the title compound 
(1 lOmg) as a colourless oil. 

^H-NMR (400MHz, CDCb): 5 = 2.15 (s. 3H). 3.34 (s. 3H), 4.35 (s. 2H). 6.83 (s. 2H). 
7.03 (S.IH). 

LRMS (thermospray): m/z [MH*] 287. 
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EXAMPLE 85 

a.teff-Butvl-4-f a, -'=^-r»inhloroDhp nnyyV5-methvi-1H-PVra20!e 




A mixture of the dione of Preparation 19 (1.00g. 5.68mmol). 3.5-dichIorophenoI 
(930mg. 5.68mmol), cesium carbonate (1.85g. 5.68mmol) and acetone (20ml) was 
heated at reflux for 18 hours. After cooling the solid was removed by filtration and 
the filtrate was concentrated under reduced pressure. The Intermediate was 
dissolved in ethanol (20ml). hydrazine hydrate (284mg. 5.68mmol) was added and 
the mixture was heated at SO-C for 1 hour. After cooling the mixture was 
concentrated under reduced pressure and the residue was purified by flash column 
chromatography on silica gel eluting with ethyl acetate:pentane (25:75. by volume) 
to provide the title compound (200mg) as a yellow oil. 

^H-NMR (400MHz, CDCI3): 5 = 1 .30 (s. 9H). 2.06 (s, 3H). 6.81 (s. 2H). 7.02 (s. 1H). 
LRMS (thermospray): m/z[MHl 299. 

EXAMPLE 86 

4./.q.5-Dichlornph6nQxv)-3- «thYl-q-methvl-1H-PVrazole 

Ck 

















NH 
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A mixture of the dione of Preparation 50 (4.50g, 30.8mmol). 3.5^1chlorophenol 

0—. caesium carbonate (10.0g. SO.Smmoi) and acetone (4^^^^^^ 
Lated at reflux for 18 hours. After cooiing the soiid was -moved^ J^^^^" and 
the filtrate was concentrated under reduced pressure. The intermediate was 
dissolved in ethanol (40ml). hydrazine hydrate (1.00ml. 30.8mmoO was add^ and 
the mixture was heated at BOOC for 1 hour. After cooling the moclure was 
oncHated under reduced pressure and the residue was P"^^f ^^^^^^^^^^ 
chromatography on silica gel eluting with ethyl acetate:pentane (20:80. by volume) 
to provide the title compound (1.50g) as an orange oil. 

^H-NMR (400MHZ. CDCb): 5 = 1.18 (t. 3H). 2.11 (s. 3H). 2.53 (q. 2H). 6.79 (s. 2H). 
7.01 (s,1H). 

LRMS (thermospray): m/z [MH*] 271. 




1.(3-(Dimethylamino)propyl)-3-9thyteart>odlimk.e (93mg. 0.490n,mol) was added 
one portion to a stirred solution of the amine of Example 109 (120mg 0440mmoO 
arrd 4-cyanobenzoic acid (71mg, 0.490nnn»l) m dichloromethane (5ml) at -oc»n 
temperlre under nitrogen. The reaction was stirred for 20 minutes and then 
Tshed with 1M aqueous sodium hydroxide solution (10»,l). 1M aqueous 
hydrochloHc acid (tOml) and water (10ml). The organic layer was dned over 
magnesium sulphate, filtered and evaporated under reduced pressure to leave a 
veltow foam. The cnide product was purified by flash column chromatography on 
silica gel eluting with dlchloromethane:methanol:ammonia (95:4:1, by volume) to 
•provide the titie compound (liomg) as a white foam. 
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^H-NMR (400MHz. CDCI3): 6 = 2.09 (s, 3H). 4.91 (d. 2H), 6.74 (s, 2H). 6.95 (s. 1H), 
6.98 (d, 1H), 7.65 (d, 2H). 7.77 (d. 2H). 
LRMS (tnermospray;; iri/z. iivu>irt4 j-n^- 



EXAMPLE 88 „^ . . 

..Aj^ ^,Hir.hiQrnphenQ)cv)-^-rn»thx/Ul H-Dvra7ni-5-vnmethvl}ben2annde 



3-CvanQ-A/- 




l-(3-(DimethyIamino)propyl)-3^thylcarbodrimlde (93mg. 0.490mmol) was added .n 
one portion to a stirred solution of the amine of Example 109 (120mg. 0.440mmol) 
and S-cyanobenzoic acid (71mg. 0.490mmol) in dichloromethane (5ml) at room 
temperature under nitrogen. The reaction was stirred for 10 minutes and then 
washed with m aqueous sodium hydroxide solution (10ml), 1M aqueous 
hydrochloric acid (10ml) and brine (10ml). The organic layer was dried over 
magnesium sulphate, filtered and evaporated under reduced pressure to leave a 
cream foam. The crude product was purified by flash column chromatography on 
silica gel eluting with dlchloromethane:methanol:ammonia (95:4:1. by volume) to 
provide the title compound (lOOmg) as a white foam. 

^H-NMR (400MHz. CDCI3): 5 = 2.14 (s, 3H). 4.53 (d. 2H). 6.78 (s. 2H). 6.98 (m. 2H). 
7.54 (dd, 1H). 7.76 (d. 1H), 7.95 (d. 1H). 7.99 (s, 1H). 
LRMS (thermospray): m/z [MH*] 401 . 



wo 02/085860 



PCT/IB02/01234 



80 



EXAMPLE 89 

Af. (fA-ra.5-Dichl r>rn phpnnwV3-r nftthvl-1H-Dvrazol-5-vl1methYlVA^(3- 
pvridinvlme thvnamine 




A mixture of 3-pyridinecarboxaldehyde (55mg. 0.514mmol), the amine of Example 
109 (140mg. 0.514mmoi). magnesium sulphate (500mg) and dichloromethane (5ml) 
was stirred under nitrogen at room temperature for 18 hours. Sodium 
triacetoxyborohydride (163mg, 0.771mmol) was added in one portion and then 
acetic acid (3 drops) was added. After 5 minutes the mixture was filtered. Tthe 
filtrate was washed with 1M aqueous sodium carbonate solution (10ml), water 
(10ml) and brine (10ml), dried over magnesium sulphate, filtered and concentrated 
under reduced pressure to leave a clear oil. The crude product was purified by flash 
column chromatography on silica gel elutlng with 
dichloromethane:methanol:ammonia (95:4:1. by volume) to provide the title 
compound (SOmg) as a colouriess oil. 

^H-NMR (400MHz. CDCI3): 5 = 2.09 (s. 3H). 3.66 (s, 2H). 3.74 (s, 2H), 6.75 (s, 2H). 
6.97 (s, 1H), 7.17 (m. 1H). 7.55 (d, 1H). 8.49 (m. 2H). 
LRMS (eiectrospray): m/z [MH*] 363. 
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EXAMPLE 90 

3-rB-r(4-Acetx/l-l -piperazinvl)methvn-3-met hvl-1 H-Dvrazoi-4-vi>oxv)-5- 




A/^Acetylpiperazine (104mg, O.BIOmmol) was added In one portion to a stirred 
solution of the bromide of Preparation 18 (lOOmg, 0.271 mmol) In isopropanol (5ml) 
at room temperature. The mixture was heated at 50°C for 1 hour, cooled to room 
temperature and concentrated under reduced pressure to leave a yellow oil. The 
crude product was purified by flash column chromatography on silica gel eluting with 
dlchloromethane:methanol:ammonia (95:4:1. by volume) to provide the title 
compound (90mg) as a colourless oil. 

^H-NMR (30DMHZ. CDCI3): 5 = 2.08 (s, 3H). 2.16 (s, 3H). 2.43 (m. 4H). 3.42 (m. 4H), 
3.55 (m, 2H), 7.08 (s, 1H), 7.16 (s, 1H), 7.31 (s, 1H). 
LRMS (thermospray): m/z [MH"^ 374. 

EXAMPLE 91 

3-ChlQro-5-rr5-ffr4-cvanoben7vl^fm6thvnff mino1methvll-3-methvl-1H-PVrazol-4: 
ynoxvlbenzonitrlle 
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The amine of Preparation 20 (127mg, 0.870mmol) was added in one portion to a 
stirred solution of the bromide of Preparation 18 (lOOnng. 0.271mmol) in Isopropanol 
(5ml) at room temperature. The mixture was heated at 50»C for 12 hours, cooled to 
room temperature and concentrated under reduced pressure to leave a yellow oil. 
The oil was dissolved In 1M hydrochloric acid and the aqueous solution was washed 
with ethyl acetate (10ml). Solid sodium carbonate was added until effen/escence 
ceased and the mixture was extracted with ethyl acetate (3x20ml). The combined 
organic phases were dried over magnesium sulphate, filtered and concentrated 
under reduced pressure. The residue was purified by flash column chromatography 
on silica gel eluting with dichloromethane:methanol:ammonia (95:4:1. by volume) to 
provide the title compound (45mg) as a colourless oil. 

'H-nm (300MHz. CDCI3): 5 = 2.14 (s, 3H). 2.17 (s, 3H). 3.45 (s. 2H). 3.55 (s. 2H). 
7.05 (s, 1H), 7.14 (s. 1H). 7.31 (m, 3H). 7.59 (d. 2H). 
LRMS (thermospray): m/z [MH*] 392. 

EXAMPLE 92 

■ct-nhinro-5-r^5-^f(^-^Y«"nhen2vl V 9.hyHrnw6thvl)amino1methvl)-3-rnftthYl-1H-pYrazol- 
4-vl)Qxv1ben2Qnitrile 




The amine of Preparation 21 (153mg. G.870mmol) was added In one portion to a 
stirred solution of the bromide of Preparation 18 (lOOmg. 0.271mmol) in Isopropanol 
(5ml) at room temperature. The mixture was heated at 50°C for 12 hours, cooled to 
room temperature and concentrated under reduced pressure to leave a yellow oil. 
The oil was dissolved In 1M aqueous sodium hydroxide solution and the resulting 
solution was stirred at room temperature for 1 hour. The aqueous was extracted with 
ethyl acetate (3x20ml) and the combined organic phases were dried over 
magnesium sulphate, filtered and concentrated under reduced pressure. The 
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residue was purified by flash column chromatography on silica gel eluting with 
dichloromethane:methanol:ammonia (95:4:1, by volume) to provide the title 

^H-NMR (300MHz, CDCI3): 5 = 2.14 (s, 3H), 2.71 (m, 2H), 3.50 (s, 1H), 3.58 (s, 2H), 
3.67 (m, 2H), 3.72 (s, 2H), 6.99 (s. 1H). 7.09 (s, 1H), 7.31 (s, 1H), 7.41 (d, 2H), 7.58 
(d. 2H). 

LRMS (thermospray): m/z [MHl 422. 



EXAMPLE 93 

3.nhloro-5-a3-rT^ftthx/l.fi.rf2-meth Yl-l H-imidazol-l -vnmethvU-l H-pvrazol-4- 
yllnxy^benzonitrUe 



I NH 

A suspension of the bromide of Preparation 18 (lOOmg. 0.264mmol), 2- 
methylimidazole (lllmg. 1.35mmol) and sodium carbonate (143mg, 1.35mmol) in 
toluene (5ml) was heated at 100'>C for 12 hours. The suspension was cooled to 
room temperature. 1M aqueous sodium hydroxide solution (5ml) was added and the 
mixture was stirred for 1 hour. The mixture was extracted with ethyl acetate (3x20ml) 
and the combined organic phases were dried over magnesium sulphate, filtered and 
concentrated under reduced pressure to leave a white solid. The crude product was 
purified by flash column chromatography on silica gel eluting with 
dichloromethane:methanol:ammonia (95:4.5:0.5, by volume) to provide the title 
compound (77mg) as a white solid, m.p. ZIZ-ZWC. 

'H-NMR (300MHz. CDCI3): 5 = 2.14 (s. 3H), 2.33 (s, 3H), 4.92 (s, 2H). 6.76 (s, 1H). 
6.79 (S, 1H), 6.86 (s. 1H), 7.27 (s. 2H). 
LRMS (thermospray): m/z [MH'^ 328. 
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EXAMPLE94 _^ . , «, „ lu. 

o-(A■(':>, ■^■ninhlorop Honnv y^■a.mpthvl-q4f^'^-Pvridinvlmethvl)amlno^meft^^ 

pyrflynl-l-vl^ethanol 




Tetrabutylammonium fluoride (0.58ml of a 1.0M solution in tetrahydrofuran 
OSBOmmol) was added in one portion to a stirred solution of the amine of 
Preparation 22 (150mg. 0.290mmol) in dichloromethane (5ml) at room temperature. 
The reaction was stirred for 12 hours and concentrated under reduced pressure to 
leave a colourless oil. The cnjde product was purified by flash column 
chromatography on silica gel eluting with dichloromethane:methanol:ammonia 
(95:4:1. by volume) to provide the title compound (100mg) as a colouriess oil. 

^H-NMR (400MHz. CDCI3): 5 = 2.07 (s. 3H). 3.65 (s. 2H), 3.76 (s. 2H). 3.96 (m 2H). 
4.24 (m. 2H). 6.76 (s. 2H), 7.02 (s. 1H). 7.26 (m. 1H). 7.59 (d. 1H). 8.50 (m. 2H). 
LRMS (thermospray): m/z [MH*] 407. 



EXAMPLE 95 

fi-rf3-lsoDroDvi-'^-mfithvl-1H-p Yra^o'-4-vnox\^1isoPhthalonitrile 
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Hydrazine hydrate (HOjil. 2.24mmol) was added to a stirred solution of the 

... , /cir/>^« on/immni\ in ni»ni;)i acetlc acid (Sml) and the 

aiKetone ov riep«irct"t#i» xoc^wmaf — v » 

resulting solution was stirred at room temperature for 1 hour. The mixture was 
concentrated under reduced pressure and the residue was purified by flash column 
chromatography on silica gel eluting with pentanerethyl acetate (60:40. by volume) 
to provide the title compound (350mg) as a yellow solid, m.p. 1 42-1 44''C. 

^H-NMR (300MHz, CDCb): 8 = 1.21 (d. 6H). 2.09 (s. 3H), 2.90 (sept. 1H). 7.40 (s. 
2H), 7.60 (S.1H). 

LRMS (thermospray): m/z [MH*] 267. 
EXAMPLE 96 

fi-{ri-r2-HvdrQ V Yftthvh-3-isoD rn pyi-R-m6thvl-i H.pym7ol-4-vnoxvlisophthalonrtnle 




Tetrabutylammonium fluoride (0.28ml of a 1.0M solution In tetrahydrofuran. 
0.280mmol) was added In one portion to a stinred solution of the pyrazole of 
Preparation 25 (60mg. O.UOmmol) in dichloromethane (5ml) at room temperature. 
The reaction was stirred for 12 hours and concentrated under reduced pressure to 
leave a colouriess oil. The crude product was purified by flash column 
chromatography on silica gel eluting with pentane:ethyl acetate (20:80. by volume) 
to provide the title compound (30mg) as a white solid. 

^H-NMR (400MHz. CDCI3): 5 1.17 (d, 6H). 2.08 (s. 3H), 2.76 (sept, 1H). 3.52 (m. 
2H). 4.10 (m, 2H), 7.40 (s, 2H), 7.59 (s, 1H). 
LRMS (electrospray): m/z [MH*] 31 1 . 
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Microanalysis: Found: C. 65.44; H. 5.87; N. 17.91. C17H18N4O2 requires C. 65.79; H. 
5.85; N, 18.05%. 





Lithium diisopropylamide (18.0ml of a 1.5M solution in cyclohexane. 27.0mmol) was 
added dropwise to a stirred solution of the pyrazole of Preparation 26 (12.3g. 
24.6mmol) In tetrahydrofuran (120ml) at -78°C under nitrogen. The reaction was 
stirred for 14 hours, slowly warming to room temperature, and cautiously quenched 
with saturated aqueous ammonium chloride solution (20ml). The mixture was 
concentrated under reduced pressure and the residue was dissolved .n 
dichioromethane (200ml). The resulting solution was washed with saturated 
aqueous ammonium chloride solution (100ml). dried over magnesium sulphate 
filtered and concentrated under reduced pressure to leave a white solid. The soM 
was triturated with a mixture of dichioromethane and pentane (100ml and 100ml) to 
give the title compound (2.63g) as a white solid, m.p. 220-223»C. 

^H-NMR (400MHz. De DMSO): 5 = 1.08 (t. 3H). 2.44 (q. 2H). 3.60 (m. 2H). 4.24 (t. 
2H), 7.00 (s, 2H), 7.26 (s. 1H), 8.15 (s. 1H). 

LRMS (thermospray): m/z [MNH41 343. « ^ . c. 

Microanalysis: Found: C. 51.52; H. 3.98; N. 12.74. CUH31CI2N3O2 requires C. 51.55. 

H, 4.02; N, 12.88%. 
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EXAMPLE 98 

3-r3.5-DichloronhenoxvV2-ethvl-4.5.6.7-tetrahvdroDvra 7olori.5-alDvrazine 




Borane (2.00ml of a 1.0M solution In tetrahydrofuran, 2.00mmol) was added to a 
stirred solution of the pyrazole of Example 97 (326mg, LOOmmol) in tetrahydrofuran 
(10ml) at room temperature under nitrogen. The reaction was heated under reflux 
for 5 hours and further borane (3.00ml of a 1.0M solution in tetrahydrofuran, 
S.OOmmoI) was added. The reaction was heated under reflux for 14 hours and 
further borane (2.00ml of a 1.0M solution in tetrahydrofuran, 2.00mmol) was added. 
The reaction was heated under reflux for 3 hours and further borane (2.00ml of a 
1.0M solution in tetrahydrofuran, 2.00mmol) was added. The mixture was cooled to 
room temperature, 2M hydrochloric acid (10ml) was added and the mixture was 
heated under reflux for 1 hour. The mixture was cooled to room temperature and 
concentrated under reduced pressure. The residue was dissolved In 
dichloromethane (40ml), washed with 1M aqueous potassium carbonate solution 
(30ml), dried over magnesium sulphate, filtered and concentrated under reduced 
pressure. The crude product was purified by flash column chromatography on silica 
gel eluting with dichloromethanetmethanol (98:2, by volume), then 
dichioromethane:methanol (95:5, by volume) and then 
dichloromethane:methanol:ammonla (90:9:1, by volume) to provide the title 
compound (219mg) as a white solid, m.p. 76-77°C. 

^H-NMR (400MHz, CDCI3): 5 = 1.10 (t, 3H), 2.42 (q, 2H), 3.24 (t, 2H), 3.80 (s, 2H), 
4.05 (t, 2H), 6.76 (s, 2H), 6.95 (s, 1H). 
LRMS (thermospray): m/z [MH*] 312. 

Microanalysis: Found: C. 53.79; H, 4.88; N, 13.14. C14H15CI2N3O requires C, 53.88; 
H, 4.84; N, 13.46%. 
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EXAMPLE 99 

^.ninhinrophenn v^ f)-^-^thvi-fi-methvl-4 S fi y-tetrahydropYmznlon.S-alpYrazine 




Methyl iodide 0.176mmol) was added to a stirred solution of potassium 
carbonate (24mg. 0.176mmol) and the amine of Example 98 (50mg. 0.160mmol) in 
N AWimethylformamide (2ml) at room temperature under nitrogen. The reaction was 
stirred for 3 hours and then concentrated under reduced pressure. The residue was 
dissolved in ethyl acetate (20mO. washed with IM aqueous potassium carbonate 
solution {20ml). dried over magnesium sulphate, filtered and concentrated under 
reduced pressure. The crude product was purified by flash column chromatography 
on silica gel eluting with dichloromethane.methanol (98:2. by volume) to provide the 
title compound (18mg) as a colourless oil. 

^H-NMR (400MHz. CDCI3): 5 = 1.11 (t, 3H). 2.42 (m. 5H). 2.84 (t. 2H). 3.37 (s. 2H). 
4.1 1 (t, 2H). 6.77 (s, 2H). 6.98 (s. 1H). 
LRMS (thermospray): m/z [MH"*] 326. 
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4-Cyanobenzylbromide (35mg, 0.176mmol) was added to a stirred solution of 
potassium carbonate (24mg, 0.176mmol) and the amine of Example 98 (50mg, 



4£^rk^^^i\ M Af «4:im/nfin%#if/>rmom;rio iOmW flt mnm tQmni^^mtijre under nitroaen. 

tJj. ■ rni^l'l'll'l'lkjfll 11 1 |-v*f'«~Xtll'i aWMW'ti^i-> i B»<»i . . ..^ ■ . - . . , -^-^ _ 



The reaction was stirred for 14 hours and then concentrated under reduced 
pressure. The residue was dissolved in ethyl acetate (20ml) and the resulting 
solution was washed with 1M aqueous potassium carbonate solution (15ml), dried 
over magnesium sulphate, filtered and concentrated under reduced pressure. The 
crude product was purified by flash column chromatography on silica gel eluting with 
dichloromethane:methanol (98:2. by volume) to provide the title compound (66mg) 
as a white solid, m.p. US-ISO'C. 

'H-NMR (400MHz, CDCI3): 5 = 1.13 (t, 3H). 2.44 (q, 2H), 2.92 (t. 2H), 3.42 (s, 2H), 
3.71 (s, 2H), 4.13 (t, 2H). 6.74 (s, 2H), 6.97 (s. 1H), 7.42 (d, 2H), 7.60 (d, 2H). 
LRMS (themnospray): m/z [MH*] 427. 

EXAMPLE 101 

3-f3.5-DichloroDhenoxvV2-ethvl-5-f4-mBthoxvbenzv n-4.5.6.7-tetrahvdroDvrazolori.5- 



4-Methoxybenzylchloride (24jil, 0.176mmol) was added to a stirred solution of 
potassium carbonate (24mg, 0.176mmol) and the amine of Example 98 (50mg, 
0.160mmol) in /V,/\/^dimethylformamide (6ml) at room temperature under nitrogen. 
The reaction was stirred for 14 hours and then potassium caitonate (12mg, 
0.088mmol) and 4-methoxybenzylchloiide (12^1, O.OSBmmol) added. The reaction 
was stin-ed for 3 hours and then concentrated under reduced pressure. The residue 
was dissolved in ethyl acetate (20ml) and the resulting solution was washed with 1M 
aqueous potassium carbonate solution (20ml), dried over magnesium sulphate, 
filtered and concentrated under reduced pressure. The cmde product was purified 




alDvrazine 
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by flash column chromatography on silica gel eluting with dichloromethanetmethanol 
(99:1 . by volume) to provide the title compound (50mg) as a colouriess oil. 

^H-NMR (400MH2. CDCI3): 8 = 1.13 (t. 3H). 2.45 (q. 2H). 2.92 (t. 2H). 3.44 (s. 2H) 
3.60 (s. 2H). 3.80 (s. 3H). 4.10 (t. 2H). 6.77 (s. 2H). 6.85 (d. 2H). 7.00 (s. 1H). 7.23 
(d. 2H). 

LRMS (themiospray): m/z [MH*] 432. 

EXAMPLE 102 . . „ *u 

n f;-HirhlorQPhen owV3-ftthvl-1 H-pYra70l-5-vnmethano l 




H3C 



Hydrogen chloride (0.50ml of a 4.0M solution in dioxane. 2.00mmol) was added to a 
stirred solution of the pyrazoie of Example 135 (86mg. 0.200mmol) in dioxane 
(0 5ml) at room temperature under nitrogen. The reaction was stirred for 24 hours 
and concentrated under reduced pressure. The residue was dissolved .n 
dichloromethane (20ml) and the resulting solution was washed with 1M aqueous 
potassium carbonate solution (lOmO. dried over magnesium sulphate, filtered and 
concentrated under reduced pressure. The crude product was P^^fied by flash 
chromatography on silica gel eluting with dichloromethane-.methanol (99:1. by 
volume) to provide the title compound (40mg) as a white solid, m.p. 105-107»C. 

^H-NMR (400MHz. CDCI3): 5 = 1.10 (t. 3H). 2.42 (q, 2H). 2.55 (s. 2H). 3.13 (t. 2H). 
4.13 (t, 2H). 4.37 (s, 2H). 6.79 (s. 2H), 6.98 (s, 1H). 
LRMS (themiospray): m/z [MHl 330. 

Microanalysis: Found: C. 50.61; H. 5.23; N. 12.31. CuHirClaNsOa requires C. 50.92. 
H. 5.1 9; N. 12.73%. 
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EXAMPLE 103 

2-r4-^3.5-DichlQroDhenoxvV5-(ethoxvmethvh-3-ethvl- 1 H-Dvrazo l-I -vnethvlamine 



Hydrogen chloride (0.50ml of a 4.0M solution in dioxane, 2.00mmol) was added to a 
stirred solution of the pyrazole of Example 136 (60mg, 0.130mmol) in dioxane 
(0.5ml) at room temperature under nitrogen. The reaction was stirred for 2 days and 
concentrated under reduced pressure. The residue was dissolved in 
dichloromethane (20ml) and the resulting solution was washed with 1M aqueous 
potassium carbonate solution (10ml), dried over magnesium sulphate, filtered and 
concentrated under reduced pressure. The crude product was purified by flash 
chromatography on silica gel eluting with dichloromethane:methanol:ammonla 
(99:9:1 , by volume) to provide the title compound (32mg) as a colouriess oil. 

^H-NMR (400MHz, CDCI3): 5 = 1.10 (m, 6H), 2.42 (q. 2H). 3.15 (t. 2H), 3.40 (q, 2H), 
4.11 (t, 2H), 4.29 (S, 2H), 6.79 (s. 2H), 6.98 (s. 1H). 
LRMS (themiospray): m/z [MH^ 358. 

EXAMPLES 104 TO 106 

The compounds of the following tabulated Examples of the general formula: 





were prepared by a similar method to that of Example 103 using the appropriate 
starting material. 
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EXAMPLE 107 

2-r54r4-Acetvl-i-p i perazinvnmfithvn-4-(3.5-diP hlnrnphQnoxvV3-ethvl-1tf-PVrazol-1 
yi^etiiViarriiria 




CH, 



Trifluoroacetic acid (1ml) was added to a stirred solution of tiie pyrazole of Example 
139 (150mg, 0.28mmol) in dichlorometliane (2mO at room temperature under 
nitrogen. The reaction was stirred for 3 iiours and tlie mixture was concentrated 
under reduced pressure. Tlie residue was dissolved in dichloromethane (20ml) and 
the resulting solution was washed with m aqueous potassium carbonate solution 
(30ml). dried over magnesium sulphate, filtered and concentrated under reduced 
pressure. The cmde product was purified by flash chromatography on silica gel 
eluting with dichloromethane:methanol:ammonia (90:9:1, by volume) to provide the 
title compound (103mg) as a colouriess oil. 

^H-NMR (400MHz, CDCI3): 6 = 1 .1 1 (t, 3H), 2.05 (s, 3H), 2.32 (m. 4H), 2.42 (q. 2H). 
3.13 (m. 2H), 3.33 (s, 2H), 3.34 (m, 2H). 3.52 (m. 2H). 4.15 (t. 2H). 6.73 (s, 2H). 
6.97 (s, 1H). 

LRMS (themnospray): m/z [MH^ 440. 
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EXAMPLE 108 , c 

AAp-r/ri-f2-Aminnpthvn-4.^3.5-d i^hlnrnnhen0XV)-3-ftthvl-1A^PYra20l-5- 

Yl]m6thvftaf »'nn)ftthyl1acetamide 




Trifluoroacetic acid (1 ml) was added to a stirred solution of the pyrazole of Example 
141 (122mg 0.24mmol) in dichloromethane (2ml) at room temperature under 
nitrogen The reaction was stirred for 3 hours and the mixture was concentrated 
under reduced pressure. The residue was dissolved in dichloromethane (50ml) and 
the resulting solution was washed with 1M aqueous potassium carbonate solution 
(30ml). dried over magnesium sulphate, filtered and concentrated under reduced 
pressure. The cmde product was purified by flash chromatography on silica gel 
eluting with dichloromethane:m6thanoI:ammonia (90:9:1. by volume) to provide the 
title compound (64mg) as a colourless oil. 

^H-NMR (400MHz. CDCI3): 5 = 1.15 (t. 3H), 1.95 (s. 3H). 2.45 (q. 2H). 2.69 (t. 2H). 
3.20 (t. 2H). 3.27 (m. 2H). 3.65 (s. 2H). 4.15 (t. 2H). 6.31 (s. 1H). 6.81 (s. 2H). 7.02 
(s. 1H). 

LRMS (themfiospray): m/z [MH'1 414. 
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EXAMPLE 109 

f4-(3.5-DichlorQph6noxvV3-methvl-1H-Dvra 7Ql-5-vnmethanamine hydrobromide 




The bromide of Preparation 8 (SOOmg. 1.30mmol) was added portlonwise to a 
saturated solution of ammonia in isopropanol (50ml) at O'C. The reaction was stirred 
for 2 hours and allowed to slowly wamn to room temperature. The mixture was 
concentrated under reduced pressure and the resulting solid was triturated with 
diethyl ether to provide the title compound (340mg) as a white solid. 

^H-NMR (400MHz. CDCI3): 5 = 2.38 (s, 3H). 4.78 (s, 2H). 6.88 (s, 2H), 7.19 (s, 1H). 
LRMS (thermospray): m/z [MH"*] 272. 



EXAMPLE 110 

/V-(r4-(3.5-DichlQroDhenoyvV3-methvl-1 H-pvrazol-5-vnmethvl>-AK4- 
fluorobenzvnamine 




Sodium triacetoxyborohydride (36mg, 0.160mmol) was added in one portion to a 
stin-ed solution of the pyrazole of Example 109 (150mg, 0.400mmol), 4- 
fluorobenzaidehyde (11 mg, O.OBOmmol) and acetic acid (3 drops) in 
dichloromethane (15ml) at room temperature under nitrogen. The reaction was 
stirred for 3 hours and then concentrated under reduced pressure. The cmde 
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product was purified by flash chromatography on silica gel eluting with 
dichloromethane:methanol:ammonla (90:9:1. by volume) to provide the title 
compound (6mg) as a colourless oil. 

^H-NMR (300MHz. CDCI3): 5 = 2.17 (s. 3H), 3.67 (s. 2H). 3.73 (s. 2H). 6.81 (s. 2H). 
6.99 (S. 2H). 7.02 (s. 1H), 7.22 (s. 2H). 
LRMS (electrospray): m/z [M-H*] 378. 

EXAMPLE 111 

4-[rff4-r3.5-PichloroDhen r»vY)-3-m6thvl-1H-Pvrazol-5- 
YnmethvnaminQ^methv nbenzonitrile 




Sodium triacetoxyborohydride (216mg. 1.09mmol) was added in one portion to a 
stirred solution of the pyrazole of Example 109 (300mg. 0.850mmol), 4- 
cyanobenzaldehyde (111mg. 0.850mmol) and acetic acid (3 drops) in 
dichloromethane (25ml) at room temperature under nitrogen. The reaction was 
Stirred for 14 hours and then washed with 1M aqueous sodium carbonate solution 
(2x10ml) and brine (10ml). dried over magnesium sulphate, filtered and 
concentrated under reduced pressure. The crude product was purified by flash 
chromatography on silica gel eluting with dichloromethane:methanol:ammonia 
(95:4:1 , by volume) to provide the title compound (1 Omg) as a colourless oil. 

^H-NMR (300MHz, CDCI3): 8 = 2.16 (s. 3H). 3.70 (s. 2H). 3.85 (s. 2H). 6.78 (s. 2H). 
7.01 (s. 2H). 7.35 (d. 2H). 7.58 (d. 2H). 
LRMS (electrospray): m/z \MH*] 387. 



I 
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3-Chloro-5-rn .S.S-trimethvl-l H-Dvrazol-4 -vl\oxv1benzonitrile 



a 




,N— CH3 



Methyl hydrazine (250mg, 5.17mol) was added to a stirred solution of the p-dilcetone 
of Preparation 16 (I.OOg, 3.97mmol) in glacial acetic acid (lOml) and the resulting 
solution was stirred at room temperature for 2 days. The mixture was concentrated 
under reduced pressure and the resulting orange oil was purified by flash column 
chromatography on silica gel eluting with pentane:ethyl acetate (50:50, by volume) 
to provide the title compound (500mg) as a white solid, m.p. 114-1 16°C. 

^H-NMR (300MHz, CDCI3): 5 = 1.85 (s, 3H), 1.87 (s, 3H). 3.61 (s, 3H), 6.88 (s, 1H), 

6.98 (s, 1H), 7.11 (s, 1H). 

LRMS (thermospray): m/z [MH*] 262. 

Microanalysis: Found: C, 59.48; H, 4.60; N, 15.88. C13H12N3OCI requires C, 59.66; 
H, 4.62; N, 16.06%. 
EXAMPLE 113 

3-Chloro-5-f^5-ir(4-cvanobenzvnamino1methvl)-1.3-dimethvl- 1H-Dvrazol-4- 
vnoxvlbenzonitrile 



01' 
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4-Cyanobenzylamine (155mg, 1.17mmol) was added in one portion to a stlnred 
solution of the bromide of Example 144 (lOOmg, O.SOOmmol) In Isopropanol (10ml) 
at room temperature. The mixture was heated at 50*C for 1 hour, cooled to room 
temperature and concentrated under reduced pressure to leave a yellow oil. The 
cnjde product was purified by flash column chromatography on silica gel eluting with 
dichloromethane:methanol:ammonla (95:4:1, by volume) to provide the title 
compound (97mg) as a colourless oil, 

^H-NMR (300MHz, CDCI3): 5 = 2.03 (s, 3H), 3.66 (s, 2H), 3.79 (s, 2H), 3.84 (s, 3H), 
7.02 (s. 1H). 7.13 (s, 1H). 7.31 (s, 1H), 7.37 (d. 2H), 7.58 (d, 2H). 
LRMS (thermospray): m/z [MHl 392. 

EXAMPLE 114 

3-Chloro-5-fri-f2-hvdroxvethvn-3.5-dimethvl-1H-Dvra zol-4-vl1oxv)benzonitrile 




2-Hydroxyethyl hydrazine (I.BOg, 24.Gmol) was added to a stirred solution of the p- 
diketone of Preparation 16 (S.BOg, 23.0mmol) in glacial acetic acid (30ml) and the 
resulting solution was stirred at room temperature for 2 days. The mixture was 
concentrated under reduced pressure and the resulting brown oil was purified by 
flash column chromatography on silica gel eluting with pentane:ethyl acetate (50:50, 
by volume) to provide the title compound (4.80g) as a yellow solid, m.p. 1 14-1 IS'C. 

^H-NMR (300MHz, CDCI3): 5 = 2.04 (s, 3H), 2.12 (s, 3H). 3.24 (s, 1H). 4.08 (m. 4H), 
7.03 (s, 1H), 7.15 (s. 1H). 7.28 (s, 1H). 
LRMS (thennospray): m/z [MH*] 292. 

Microanalysis: Found: C, 57.40; H, 4.86; N, 14.14. C14H14N3O2CI requires C, 57.69; 
H. 4.84; N, 14.40%. 
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EXAMPLE 115 

3-Chloro-5-ff54rf4-cvanobenzvnamino1methvlV1 -(2-hvdroxvethviV3-methvl-1 H- 



4-Cyanobenzylamine (131mg, 0.910mmol) was added to a stirred solution of the 
pyrazole of Preparation 30 (120mg, 0.240mmol) in A^-methylpyrroIidine (10ml) and 
the resulting solution was heated at 60''C for 3 hours. The mixture was concentrated 
under reduced pressure and the resulting brown oil was dissolved in acetic acid 
(10ml) and heated at 40''C for 6 hours. The mixture was concentrated under 
reduced pressure and the crude product was purified by flash column 
chromatography on silica gel eluting with dichloromethane:methanol:ammonia 
(95:4:1 , by volume) to provide the title compound (5mg) as a white solid. 

^H-NMR (300MHz, CDCI3): 5 = 2.05 (s, 3H), 3.04 (s, 2H), 3.91 (s, 2H), 3.99 (t, 2H), 
4.32 (m, 2H), 7.06 (s, 1H), 7.11 (s, 1H), 7.33 (s, 1H), 7.46 (d, 2H), 7.62 (d, 2H). 
LRMS (themriospray): m/z [MNa^ 444. 

EXAMPLE 116 

4-rfff4-f3-Chloro-5-cvanoDhenoxvV3-methvl-1/-fDvrazol-5- 
vnmethvftamino^methvnbenzamide 
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The amine of Preparation 55 (150mg, O.SOOmmoO was added to a stirred solution of 
the pyrazole of Preparation 18 (lOOmg, 0.270mmol) and triethylamlne (81 mg, 
O.SOOmmol) In Isopropanol (lOmO and A/,W-dlmethylformamlde (5ml) and the 
resulting solution was heated at 60°C for 3 hours. The mixture was concentrated 
under reduced pressure and the resulting brown oil was dissolved In ethyl acetate 
(20ml). The solution was washed with 1M aqueous sodium carbonate solution 
(2x1 Omi) and brine (10ml), dried over magnesium sulphate, filtered and 
concentrated under reduced pressure. The crude product was purified by flash 
chromatography on silica gel eluting with dlchloromethane:methanol:ammonia 
(90:9:1 , by volume) to provide the title compound (5mg) as a colourless oil. 

^H-NMR (300MHz, CDCI3): 5 = 2.16 (s, 3H), 3.68 (s, 2H), 3.82 (s, 2H). 7.05 (s, 1H), 
7.13 (s, 1H), 7.28 (s, 1H). 7.32 (d. 2H), 7.76 (d, 2H). 
LRMS (electrospray): m/z [MH*] 396. 

EXAMPLES 117 TO 120 

The compounds of the following tabulated Examples of the general formula: 




R. 



CH3 



were prepared by a similar method to that of Example 114 using the appropriate 
diketone starting material and 2-hydroxyethylhydrazine. 
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EXAMPLES 121 TO 124 

The compounds of the following tabulated Examples of the general fomiula: 




CH3 



were prepared by a similar method to that of Example 76 using the appropriate 
diketone starting material and hydrazine. 
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EXAMPLES 125 TO 128 

The compounds of the following tabulated Examples of the general fomiula: 




were prepared by a similar method to that of Example 13 using the appropriate 
pyrazole starting material and chloroethylamine hydrochloride. 
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EXAMPLES 129 T0 131 

The compounds of the following tabulated Examples of the general fomrjula: 




were prepared by a similar method to that of Example 76 using the appropriate 
diketone starting material and hydrazine. 
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EXAMPLE 132 

4-(3.5-Dichloroph6noxvV3.5-diethvl-1-(1-m ethvl-3-a2eticlinvl)-1H-PYrazole 



Paraformaldehyde (SOmg. O.SSOmmol) was added in one portion to a stirred solution 
of the pyrazole of Example 51 (120mg, O.SSOmmol) in formic acid (2ml) at room 
temperature. The mixture was heated at lOO-'C for 5 hours, cooled to room 
temperature and concentrated under reduced pressure to leave a colourless oil. The 
oil was dissolved in ethyl acetate (50mO and the resulting solution was washed with 
saturated aqueous sodium hydrogencarbonate (20ml). water (20ml) and brine 
(20ml), dried over magnesium sulphate, filtered and concentrated under reduced 
pressure. The cmde product was purified by flash column chromatography on silica 
gel eluting with dichloromethane:methanoI:ammonia (95:4:1, by volume) to provide 
the title compound (85mg) as a colourless oil. 

^H-NMR (300MHz. CDCI3): 5 = 1.08 (t, 3H). 1.16 (t. 3H), 2.49 (m. 7H), 3.63 (m. 2H), 
3.81 (m, 2H). 4.79 (m, 1H). 6.79 (s, 2H). 7.00 (s. 1H). 
LRMS (thermospray): m/z [MH*] 354. 

EXAMPLES 133-134 

2-r4-f3.5-DichlorophenoxvV3-ethvl-1H-PvrazQl-1-vnet hvlamine (Example 1S3) and 
2-r4-r3.5-DichloroDhenoxv^-5-ethvl-1H-Pvrazol-1-vnet hviamine (Example 134) 
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A mixture of the pyrazole (1.03g, 4.00mmol) of Example 42 and chloroethylamine 
hydroGhlcride (SIQmg, 4A0fP.tT\o\) yNBS siltr&i Bnd hBBiBd sX ISO^G for 24 hours. 
After cooling tfie mixture was partitioned between ^M aqueous potassium carbonate 
solution (30mO and dichlorometliane (30ml). Ttie organic layer was washed with 
brine {30ml), dried over magnesium sulphate, filtered and concentrated under 
reduced pressure. The resulting brown oil was purified by flash chromatography on 
silica gel eluting with dichloromethane:methanol:ammonia (93:6:1, by volume) to 
afford the title compounds (768mg) in a 85:15 ratio of regioisomers as a colourless 
oil. 

^H-NMR (400MHz, CDCI3): 5 = 1.16 (major, t, 3H), 1.16 (minor, t, 3H), 2.48 (major, 
q, 2H), 2.60 (minor, q, 2H), 3.13 (major, t, 2H), 3.19 (minor, t, 2H), 4.10 (major, t, 
2H), 4.10 (minor, t, 2H), 6.85 (major, s, 2H), 6.85 (minor, s, 2H), 7.02 (major, s, 1H), 
7.02 (minor, s, 1H), 7.27 (major, s, 1H), 7.31 (minor, s, 1H). 
LRMS (thennospray): m/z [MH*] 300. 

EXAMPLE 135 

ferf'Butvl 2-r4-(3.5*dichlorophenoxv)-3-ethvl-5-fhvdroxvmethvfV1 ovrazoH - 
vllethvlcarbamate 



A solution of the pyrazole of Example 97 (1.96g, 6.00mmol) in concentrated 
hydrochloric acid (50ml) was heated under reflux for 20 hours. The reaction was 
cooled to room temperature and concentrated under reduced pressure. The residue 
was dissolved in dioxane (80ml) and water (60ml), di-t-butyldicartDonate (1.44g, 
6.60mmoi) and sodium hydrogencarbonate (1.26g, 15.0mmol) were added and the 




H3C 
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reaction was stirred at room temperature for 3 days. The reaction was concentrated 
under reduced pressure. A solution of tlie residue In dichlorometliane (300ml) was 
washed with 21^ aqueous hydrochloric acid (100ml), dried over magnesium 
sulphate, filtered and concentrated under reduced pressure. A solution of the crude 
product In tetrahydrofuran (50ml) was cooled to -40°C under nitrogen and 
triethylamine (0.79ml, 5.68mmol) and Isopropylchlorofomiate (S.esmi of a 1.0M 
solution In toluene, 5.68mmol) were added dropwise. The reaction was stirred at - 
40°C for 40 minutes and then wanned to 0°C. Sodium borohydride (537mg, 
14.2mmoO was added in one portion and then water (3 drops) was added and the 
reaction was stirred at 0°C for 1 hour and at room temperature for 14 hours. The 
mixture was concentrated under reduced pressure and a solution of the residue in 
dichloromethane (100ml) was washed with water (100ml), dried over magnesium 
sulphate, filtered and concentrated under reduced pressure. The cmde product was 
purified by flash chromatography on silica gel eluting with dichloromethaneimethanol 
(97:3, by volume) to provide the title compound (1 .37g) as a while foam. 

^H-NMR (400MHz. CDCI3): 8 = 1.10 (t. 3H). 1.37 (s. 9H). 2.40 (q, 2H), 3.00 (s, 1H), 
3.56 (m. 2H). 4.20 (t. 2H). 4.48 (d. 2H), 5.00 (m, 1H), 6.80 (s, 2H), 6.97 (s, 1H). 
LRMS (thermospray): m/z [MH*1 430. 

EXAMPLE 136 

tert-Butvl 2-r4-f3.5-dichlorQphenoxv^-5- tethoxvmethvl)-3-ethvl-1 H-ovrazol-l - 
yl]ethylcari3amate 




H3C ^ 



Silver(l)oxide (210mg, 0.900mmol) was added In one portion to a stirred solution 
the alcohol of Example 135 (129mg, 0.300mmol) in ethyl iodide (1.75ml) at roc 



wo 02/085860 



PCT/IB02/01234 



111 



temperature under nitrogen. The reaction was heated at 40''C for 1 day and then 
cooled to room temperature. The mixture was filtered and the residual solid was 



pressure. The crude product was purified by flash chromatography on silica gel 
eluting with dichloromethane.methanol (99:1, by volume) to provide the title 
compound (60mg) as a colourless oil. 

^H-NMR (4001V1HZ. CDCI3): 5 = 1.15 (m, 6H), 1.44 (s, 9H), 2.45 (q, 2H), 3.45 (q, 2H), 
3.58 (m. 2H). 4.18 (m. 2H). 4.29 (s, 2H), 5.26 (m, 1H), 6.92 (s, 2H), 7.00 (s, 1H). 
LRMS (electrospray): m/z [MNa^j 480. 

EXAMPLE 137 

ferf-Butvl 2-f5-(bromomethvn-4-(3,5"dichlorophenoxvV3-ethvl"1 H-pyrazol-1 - 
vnethvlcarbamate 



Bromine (ISOpil, 3.12mmol) was added dropwise to a stirred solution of 
triphenylphosphine (820mg, 3.12mmol) and imidazole (213mg, 3.12mmol) in 
dichloromethane (15ml) at room temperature under nitrogen. A solution of the 
alcohol of Example 135 (1.1 2g, 2.60mmol) in dichloromethane (5ml) was then 
added to the reaction. The reaction was stirred at room temperature for 2 hours, 
diluted with dichloromethane (50ml), washed with brine (20ml), dried over 
magnesium sulphate, filtered and concentrated under reduced pressure. The crude 
product was purified by flash chromatography on silica gel eluting with 
dichloromethanermethanol (98:2, by volume) to provide the title compound (969mg) 
as a white foam. 
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^H-NMR (400MHz. CDCI3): 5 = 1.10 (t. 3H). 1.40 (s, 9H), 2.40 (q, 2H), 3.60 (m, 2H), 
4.18 (t, 2H), 4.27 (s, 2H), 4.95 (s, 1H), 6.82 (s, 2H), 7.00 (s, 1H). 
LRMS (electrospray): m/z [MH^ 494. 

Microanalysis: Found: C, 46.22; H, 4.89; N. 8.44. CieHa4BrCl2l^3 requires C, 
46.27; H. 4.90; N. 8.52%. 

EXAMPLE 138 

terf-Butvl 2-f5-(aminomethvll^(3.5-dichloroDli9no xv^-3-ethvl-1 H-Dvrazol-1 - 
VPethvlcarbamate 



The bromide of Exampie 137 (444mg, 0.900mmol) was added to a saturated 
solution of ammonia in isopropanoi (25ml) and diisopropylethylamine (173mJ, 
LOOmmol) at room temperature. The reaction was stirred for 5 hours and then 
concentrated under reduced pressure. The crude product was purified by flash 
chromatography on silica gel eluting with dichloromethane:methanol (95:5, by 
volume) to provide the title compound (359mg) as a white solid, m.p. 1 12-1 U^C. 

^H-NIVIR (400MHz, CDCI3): 5 = 1.11 (t, 3H), 1.40 (s, 9H), 2.40 (q, 2H), 3.55 (m, 2H), 
3.73 (s, 2H), 4.18 (t, 2H). 5.60 (s, 1H), 6.77 (s, 2H), 6.98 (s, 1H). 
LRMS (thermospray): m/z [MH"] 429. 
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EXAMPLE 139 

tert-BuM 2-r5-r(4'acetvl-1 -piDerazinvnmethvn"4>(3.5"dichlorophenoxvV3-ethvi-1 hh 



W-Acetylpiperazine (42mg, O.SSOmmol) in A/,Af-dimethyIformamide (Iml) was added 
to a stirred solution of the bromide of Example 137 (148mg, O.SOOmmol) and 
diisopropylethylamine (57^iL, 0.330mmol) in A/,W-dimethylformamide (2ml) at room 
temperature. The reaction was stirred for 5 hours and the mixture was concentrated 
under reduced pressure. A solution of the residue in dichloromethane (30ml) was 
washed with 1M aqueous potassium carbonate solution (10ml). dried over 
magnesium sulphate, filtered and concentrated under reduced pressure. The crude 
product was purified by flash chromatography on silica gel eluting with 
dichloromethane:methanol (98:2, by volume) to provide the title compound (150mg) 
as a colourless oil. 

^H-NMR (400MHz, CDCI3): 5 = 1.15 (t, 3H), 1.42 (s, 9H), 2.06 (s, 3H), 2.44 (m, 6H). 
3.32 (s, 2H), 3.47 (m, 2H), 3.60 (m, 2H), 3.65 (m, 2H), 4.23 (m. 2H), 5.89 (s, 1H), 
6.76 (s, 2H), 7.02 (s, 1H). 
LRMS (thermospray): m/z [MH^ 540. 
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EXAMPLE 140 

tert-Butvl 2-r4-r3.5-dichloroDhenoxv)-3-ethvl-5-r 1 H-pvrazol-1 -vlmethvl)-1 H-pyrazol-l - 
Yt]6thylcarbamate 



Pyrazole (23mg, 0.330mmoO was added In one portion to a stirred solution of the 
bromide of Example 137 (148mg, O.SOOmmol) and sodium hydride (60% dispersion 
in oil, 13.2mg, 0.330mmol) In A/,Aklimethylfomiamide (2ml) at room temperature 
under nitrogen. The reaction was stined for 5 hours, quenched with water (1.00ml) 
and concentrated under reduced pressure. The residue was dissolved in 
dichloromethane (30ml) and the resulting solution was washed with 1M aqueous 
potassium carbonate solution (10ml), dried over magnesium sulphate, filtered and 
concentrated under reduced pressure. The caide product was purified by flash 
chromatography on silica gel eluting with dichlorometiiane:meaianol (98:2, by 
volume) to provide the title compound (125mg) as a colourless oil. 

'H-NMR (400MHz. CDCb): 5=1.13 (t, 3H), 1.44 (s, 9H), 2.42 (q, 2H), 3.52 (m, 2H), 
4.26 (t, 2H). 5.18 (s, 2H). 5.48 (s. 1H), 6.16 (s, 1H). 6.73 (s. 2H). 7.00 (s, 1H), 7.18 
(s. 1H), 7.45 (3,1 H). 
LRMS (thermospray): m/z [MH"*] 480. 
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EXAMPLE 141 

tert-Butvl 245-af2-(acetvlamino^ethvnarninolmethvlM-f3.5-dichloroDhenoxvV3-ethvl- 



A^-Acetylethylenediamin© (153mg, I.SOmmol) in isopropanol (1ml) was added to a 
stirred solution of the bromide of Example 137 (148mg, O.SOOmmol) and 
diisopropylethylamine {57\i\, 0.330mmol) in isopropanol (2ml) at room temperature. 
The reaction was stirred for 5 hours and the mixture was concentrated under 
reduced pressure. A solution of the residue in dichloromethane (50ml) was washed 
with 1M aqueous potassium carbonate solution (20ml), dried over magnesium 
sulphate, filtered and concentrated under reduced pressure. The crude product was 
purified by flash chromatography on silica gel eluting with dlchIoromethane:methanol 
(90:10, by volume) then dlchloromethane:methanol:ammonla (90:9:1, by volume) to 
provide the title compound (122mg) as a colourless oil. 

^H-NMR (400MHz, CDCb): 5 = 1.13 (t, 3H), 1.42 (s, 9H), 1.94 (d, 3H), 2.44 (q, 2H), 
2.74 (m, 2H), 3.35 (m, 2H), 3.58 (m. 4H), 4.19 (m, 2H), 5.68 (s, 1H), 6.77 (s. 2H), 
7.00 (s, 1H). 7.65 (s, 1H). 
LRMS (thermospray): m/z [MH*] 514. 
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EXAMPLE 142 

ter^Butvl2-(4-f3.5-dichlorophenoxvV3-ethvl-5-irr4-rne thoxvbenzvnamino1methvll- 
1 H^Dvra2ol-1 -vhethvlcarbamate 




4-Methoxybenzalclehyde (46|il, 0.380mmol), the amine of Example 138 (172mg, 
0.400mmol) and magnesium sulphate (200mg) were stirred in dichloromethane 
(4ml) at room temperature for 4 days. The mixture was filtered and the filtrate was 
concentrated under reduced pressure to leave a yellow oil. The oil was dissolved in 
methanol (4ml) and sodium borohydride (18mg, 0.480mmol) was added with 
vigorous stirring. Once the addition was complete the reaction was sUrred for 4 
hours and then water (2ml) was added. The mixture was concentrated under 
reduced pressure and the residue was dissolved in dichloromethane (50ml), The 
resulting solution was washed with 1M aqueous potassium carbonate solution 
(20ml), dried over magnesium sulphate, filtered and concentrated under reduced 
pressure. The caide product was purified by flash chromatography on silica gel 
eluting with dlchloromethane:methanol (99:1, by volume) and then 
dichloromethaneimethanol (95:5. by volume) to provide the title compound (142mg) 
as a colourless oil. 

^H-NMR (400MHz. CDCI3): 6 = 1.10 (t, 3H). 1.40 (s, 9H), 2.42 (m, 2H), 3.55 (m, 5H), 
3.66 (s. 2H), 3.77 (s, 2H). 4.15 (m, 2H), 6.11 (s. 1H), 6.74 (s, 2H), 6.80 (d, 2H), 7.00 
(S,1H),7.11 (d.2H). 
LRMS (themnospray): mfz [MH*] 549. 
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EXAMPLE 143 

teAt>Butvl 2454r(4"Cvanobenzvnamino1methvlM-f3.5-dichloroDhenoxv)-^3-^^ 



A mixture of 4-cyanobenzaldehycle (50mg, O.SSOmmol), the amine of Example 138 
(172mg, 0.400mmol), magnesium sulphate (200mg) and dichloromethane (4ml) was 
stirred at room temperature for 4 days. The mixture was filtered and the filtrate was 
concentrated under reduced pressure to leave a yellow oil. The oil was dissolved in 
methanol (4ml) and sodium borohydride (18mg, 0.480mmol) was added with 
vigorous stirring. Once the addition was complete the reaction was stirred for 4 
hours and then water (2ml) was added. The mixture was concentrated under 
reduced pressure and the residue was dissolved in dichloromethane (50ml). The 
resulting solution was washed with 1M aqueous potassium carbonate solution 
(20ml), dried over magnesium sulphate, filtered and concentrated under reduced 
pressure. The crude product was purified by flash chromatography on silica gel 
eiuting with dichloromethanermethanol (99:1, by volume) then 
dlchloromethane:methanol (95:5, by volume) to provide the title compound (120mg) 
as a colouriess oil. 



^H-NMR (400MHz, CDCI3): 5 = 1.10 (t, 3H). 1.35 (s. 9H), 2.40 (q, 2H), 3.55 (m, 2H), 
3.58 (s, 2H), 3.76 (s, 2H), 4.16 (m, 2H), 5.45 (s, 1H). 6.73 (s, 2H), 6.98 (s, 1H), 7.32 
(d, 2H), 7.55 (d, 2H). 
LRMS (thermospray): m/z [MH^ 544. 
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EXAMPLE 144 

34f5-fBromomBthvlV1 .3-dim6thvl-1H-Dvrazol-4-vnoxvT-5-chloro b6nzonitrile 



W-Bromosuccinimide (340mg, 1.90mmol) was added to a stirred solution of the 
pyrazole of Example 112 (500mg, 1.90mmol) in carbon tetrachloride (lOmO and 
azobisisobutyronitrile (20mg) at room temperature under nitrogen. The reaction was 
heated under reflux for 1 hour, cooled to room temperature and concentrated under 
reduced pressure. The crude product was purified by flash column chromatography 
on silica gel eluting with pentane:ethyl acetate (80:20, by volume) to provide the title 
compound (340mg) as a white solid, m.p. VB-VS^C. 

^H-NMR (300MHz, CDCI3): 5 = 2.03 (s, 3H), 3.45 (s, 3H), 4.32 (s, 2H), 7.12 (s. 1H), 

7.19 (S.1H), 7.34 (S,1H). 

LRMS (themiospray): m/z [MH^ 342. 

EXAMPLE 145 

3-rr3.5-Dlethvl-1 -methvl-1 H-Dvrazol-4-vn oxv1benzonitrile 




CN 
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Sodium hydride (60% dispersion In oil, 22mg, 0.53mmol) was added to a solution of 
the pyrazole from Example 60 (100mg, 0.41 mmoO and methyl Iodide (34pl, 
0.53mmo!) In dimethyifarmjmiido (i 5nil) at O'C under nitrogen. The reaction was 
allowed to warm to room temperature and was stirred for 4 hours. The reaction was 
quenched with water and the solvent was removed under reduced pressure. The 
residue was partitioned between ethyl acetate (20ml) and water (10ml) and the 
organic phase was washed with water (2x1 0ml), dried over magnesium sulphate 
and concentrated under reduced pressure. The residual oil was purified by flash 
chromatography on silica gel eluting with a solvent gradient of 100% pentane 
changing to 100% ethyl acetate and finally ethyl acetatermethanol (10:1, by volume) 
to provide the title compound (65mg) as a colourless oil. 

NMR (400MHz, CDCI3): 5 = 1.09 (t, 3H), 1.12 (t, 3H), 2.41 (q, 2H), 2.50 (q, 2H), 
3.77 (s, 3H), 7.12-7.38 (m, 4H). 
LRMS (eleclrospray) : m/z [MH*] 256, [MNa*| 278. 

Microanalysis: Found C, 70.15; H, 6.78; N, 16.42. C15H15N3O.O.O8H2O requires C, 
70.17; H, 6.74; N, 16.37%. 

EXAMPLE 146 

3-(r3.5-DiethvH -r2-methoxvethvn-1 tf-Dvrazol-4-vnoxvlbenzonltrile 



Sodium hydride (60% dispersion in oil, 22mg, 0.54mmol) was added to a solution of 
the pyrazole from Example 60 (lOOmg, 0.41 mmol) and 1-bromo-2-methoxy-ethane 
(51^1, 0.54mmol) in dimethylformamide (1.5ml) at 0°C under nitrogen. The reaction 
was allowed to warm to room temperature and was stirred for 4 hours. The reaction 
was quenched with water and the solvent was removed under reduced pressure. 
The residue was partitioned between ethyl acetate (20ml) and water (10ml) and the 
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organic phase was washed with water (2x1 OmO, dried over magnesium sulphate 
and concentrated under reduced pressure. The residual oil was purified by flash 
chromatography on silica gel eluting with a solvent gradient of 100% pentane 
changing to 100% ethyl acetate and finally ethyl acetate:methanol (90:10. by 
volume) to provide the title compound (66mg) as a colourless oil. 

NMR (400MHz, CDCU): 5 = 1 .09 (t, 3H). 1.12 (t. 3H), 2.42 (q, 2H), 2.54 (q. 2H). 
3.34 (s, 3H), 3.75 (t, 2H), 4.16 (t. 2H), 7.1 1-7.38 (m. 4H). 
LRMS (electrospray) : m/z [MH*] 300. [MNal 322. 

Microanalysis: Found C, 68.21; H, 7.07; N. 14.04. C17H21N3O2 requires C, 67.85; H. 
7.12; N, 14.09%. 

EXAMPLE 147 

3-a5-f2-fBenzvloxv^ethvn-3-ethvl-1 H-Dvrazol-4-v lloxvV5-fluorobenzonitrile 



Hydrazine hydrate (390M.I. S.OOmmol) was added to a solution of the end from 
Preparation 60 (2.47g, 6.69mmol) in acetic acid (5m!) under nitrogen at room 
temperature. After stirring for 18 hours, the mixture was concentrated under 
reduced pressure and purified by flash chromatography on silica gel eluting with 
pentane:ethyl acetate (70:30 changing to 50:50, by volume) to provide the title 
compound (5.8g) as a yellow oil. 

^H NMR (400MHz, CDCI3): 5 = 1.13 (t, 3H), 2.41 (q, 2H). 2.67 (t. 2H), 3.62 (t, 2H), 
4.48 (s, 2H), 6.79 (m, 1H), 6.98 (m, 2H), 7.24 (m, 5H). 
LRMS (electrospray) : m/z [M-H'^ 364. 




CH 
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Microanalysis: Found C, 66.96; H. 5.62; N, 11.25. C21H20N3O2F.O.6OH2O requires C, 
67.04; H, 5.68; N, 11.17%. 

EXAMPLE 148 

3-ff3-Ethvl"5-f2-hvdroxvethvlV1tf-Dvra2ol-4-vnoxvl-5-fluorobenzo^ 



lron(iii)chloride (9.30g, 57.5mmoI) was added to a solution of the pyrazole from 
Example 147 (2.1 Og, 5.75mmol) in dichloromethane (90ml) under nitrogen at room 
temperature. After stirring for 20 minutes the mixture was diluted with 
dichloromethane (50ml), washed with water (100ml) then saturated aqueous sodium 
ethylenediaminetetraacetate solution (70ml), dried over magnesium sulphate and 
concentrated under reduced pressure. The residue was purified by flash 
chromatography on silica gel eluting with dichloromethane:methanol (98:2 changing 
to 95:5, by volume) to provide the title compound (1.2g) as a brown oil which 
solidified on standing. 

NMR (400MHz. CDCI3): 5 = 1.16 (t, 3H), 2.44 (q, 2H). 2.63 (t, 2H), 3.82 (t, 2H). 
6.82 (m,1H), 6.98 (m, 2H). 
LRMS (electrpspray) : m/z [MH"*] 276. 

Microanalysis: Found C, 60.69; H, 5.12; N. 15.08. C14H14N3O2F requires C. 61.08; 
H, 5.13; N. 15.26%. 
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EXAMPLE 149 

3-a5-f2-(4-CvanoDhenoxv)ethvll-3-ethvl-1/:k)Vfa2oM-vlk)XvV5-fluorobenzonW 



4-Hydroxy-benzonitrile (49mg, 0.41 mmol), triphenylphosphine (106mg, 0.41 mmol) 
and diethylazodicarboxylate (65|4J, 0,41 mmol) were added sequentially to a solution 
of the alcohol from Example 148 (74mg, 0.27mmol) in tetrahydrofuran (2ml) under 
nitrogen at O'C. The reaction was allowed to wann to room temperature and was 
stin-ed for 18 hours. The mixture was concentrated under reduced pressure and 
purified by flash chromatogrsgDhy on silica gel eiuting with toluene:ethyl acetate 
(75:25, by volume) to pro>nde tiie title compound (50mg) as a yellow oil. 

NMR (400MHz, CDCI3): 6 = 1.18 (t, 3H), 2.49 (q, 2H), 2.98 (t. 2H), 4.21 (t, 2Hy, 
6.82 (m, 3H). 6.99 (m, 2H), 7.56 (m, 2H). 
LRMS (electrospray) : m/z [MK*] 377. 

EXAIUIPLES 150-152 

The preparations of the following tabulated Examples of the general fomnula 





CH, 



•3 
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were performed by a similar method to that of Example 149 using the appropriate 
aryl alcohol as the starting material. 



No. 


Startina 
Material 
Example 
No. 


R 


Analytical Data 


150^ 


148 




NMR (400MHz, CDCI3): 5 = 
1.18 (t, 3H), 2.42 (s, 3H), 2.52 (q, 
2H), 2.99 (t, 2H), 4.18 (t, 2H), 6.83 
(m, 1H), 6.99 (m, 4H), 8.04 (m, 
1H). 

LRMS (thermospray) : m/z [MH"*] 
367. 


151^ 


148 




NMR (400MHz, CDCIs): 5 = 
1.19 (t, 3H). 2.50 (q. 2H), 2.98 (t, 

2H), 4.22 (t, 2H), 6.85 (m, 1H), 

6.99 (m, 2H), 7.12 (m, 1H), 7.18 

(m, 1H), 8.22 (m, 2H). 

LRMS (thermospray) : m/z [MH'^ 

353. 


152^ 


148 


NH2 


^H NMR (400MHz, CDCI3): 5 = 

1.20 (t. 3H), 2.53 (q, 2H), 2.98 (t, 

2H), 4.19 (t, 2H), 4.85 (brs, 2H). 

6.58 (m, 1H), 6.83 (m, 2H). 6.99 

(m, 2H), 7.63 (d, 1H). 

LRMS (thermospray) : m/z [MH*] 

368. 



^ These compounds were purified on silica gel eluting with a solvent gradient of 
cyclohexane:ethyl acetate (75:25 then 66:34 then 50:50, by volume) changing to 
ethyl acetate and finally ethyl acetate:methanoI (90:10, by volume). 
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EXAMPLE 153 

5-f/5-r2-fbenzvloxvlethvn-3-ethvl-1/:^pvrazol-4-vl)o xvtisoDhthalonitrile 




Hydrazine hydrate (177^1, 3.66mmol) was added to a solution of the crude enol from 
Preparation 61 (917mg, 2.40mmol) in acetic acid (10ml) under nitrogen at room 
temperature. After stirring for 18 hours, the mixture was concentrated under 
reduced pressure and purified by flash chromatography on silica gel eluting with 
pentane:cyclohexane (75:25, by volume) changing to toluene:ethyl acetate (50:50, 
by volume) to give the product which was further purified by preparative HPLC using 
a Develosil combi-rp C30 50x4.6mm 3(im column eluting with a solvent gradient of 
5:95 0.1% aqueous trifluoroacetic acid in watenacetonitrile to provide the title 
compound (5mg) as a colourless oil. 

NMR (400MHz, CDCb): 5 = 1.18 (t. 3H), 2.44 (q, 2H), 2.77 (t, 2H), 3.63 (t, 2H), 
4.52 (s. 2H), 7.30 (m, 7H), 7.55 (s, 1H). 
LRMS (electrospray) : m/z [MH*1 231 , [MNa^ 253. 
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EXAMPLE 154 

5-ff3-Ethvl-5 -(2-hvdroxvethvlV1H-Dvra2ol-4-vl1oxv«soDhthalonitrile 




CH3 



iron(lll)Chioride (217mg, 1.30mmol) was added to a solution of the pyrazole from 
Example 153 (50mg, O.ISmmol) In dichloromethane (5ml) under nitrogen at room 
temperature. After stirring for 30 minutes ttie mixture was diluted with 
dichloromethane (20ml), washed with water (100ml) then saturated aqueous sodium 
ethylenediaminetetraacetate solution (20ml), dried over magnesium sulphate and 
concentrated under reduced pressure. The residue was purified by flash 
chromatography on silica gel eluting with dichloromethanermethanol (98:2 changing 
to 95:5, by volume) to provide the title compound (20mg) as a white solid. 

NMR (400MHz. CDCI3): 5 = 1.19 (t. 3H). 2.51 (q, 2H). 2.69 (t, 2H). 3.88 (t, 2H), 
7.40 (s, 2H),7.59(s, 1H). 
LRMS (electrospray) : m/z [MH*1 283. 

EXAMPLE 155 

3-{r5-fAminomethvn-1-r2-hvdroxvethvn-3-m6thvl-1H-Dvrazol-4-vnoxv)-5- 
chlorobenzonitrile 
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The protected alcohol from Preparation 31 (lOOmg, 0.23mmol) and terl-butyl- 
ammonium fluoride (360mJ of a 1M solution In tetrahydrofuran, O.SSmmoO were 
stin^d In dichloromethane (5ml) at room temperature under nitrogen for 3 hours. 
The reaction mixture was concentrated under reduced pressure and the residue was 
dissolved in methanol (2ml) and purified on a BondElut® SCX polymer supported 
sulphonic add column washing with methanol (2x3ml) to remove Impurities and 2N 
aqueous ammonia to remove the product. This procedure was repeated twice to 
provide the title compound (40mg) as a colourless oil. 

NMR (400MHz. CD3OD): 5 = 1 .99 (s, 3H), 3.85 (t, 2H), 4.02 (s. 2H), 4.32 (t, 2H), 
7.22 (s, 1H), 7.28 (s. 1H), 7.47 (s, 1H). 
LRMS (thermospray) : m/z [MH*] 309. 

Microanalysis: Found C. 53.32; H, 5.17; N, 16.38. C14H15CIN4O2.O.85CH3OH 
requires C, 53.40; H, 5.55; N, 16.77%. 

EXAMPLE 156 

5-rM -Allvl-3-tert^butvl-5-methvl-1 H-pvtazol-4-vnoxvlisoDhthalonrtrile 



Sodium hydride (60% dispersion In oil, 120mg, 3.15mmol) was added to a solution 
of the pyrazole from Example 130 (SOOmg, 2.80mmoO and allyl bromide (345mg, 
2.80mmol) In dimethylformamlde (30ml) at room temperature under nitrogen and the 
reaction was stirred for 3 hours. The reaction was diluted with ethyl acetate (50ml), 
washed with water (2x50ml) then brine (50ml) and the organic phase was 
concentrated under reduced pressure. The residual oil was purified by flash 
chromatography on silica gel eluting with a solvent gradient of pentane changing to 
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ethyl acetate:pentane (20:80, by volume) to provide the title compound (600mg) as 
a colourless oil. 

NMR (400MHz, CDCI3): 5 = 1.21 (s, 9H), 1.96 (s, 3H), 4.66 (s, 2H), 5.04 (d, 1H), 
5.24 (d, 1H). 5.98 (m, 1H), 7.37 (s, 2H), 7.57 (s, 1H). 
LRMS (thermospray) : m/z [MH^ 322. 

Microanalysis: Found C, 70.79; H, 6.29; N, 17.11. C19H20N4O.O.O5CH2CI2 requires 
C, 70.48; H, 6.24; N, 17.26%. 

EXAMPLE 157 

5-fr3'terf-Butvl"1-(2-hvdroxvethvn-5-methvi-1^^Dvrazol-4-vnoxv)isophthalon^^ 



Sodium periodate (I.OOg, 4.60mmol), osmium tetroxide (1.5% solution In tert- 
butanol, 190mg, 0.02mmol) and the pyrazole from Example 156 (600mg, 1.86mmol) 
were dissolved In acetone (9ml) and water (3ml) under nitrogen at room 
temperature, and the reaction was stirred for 5 hours. The acetone was removed 
under reduced pressure and the residue was extracted with ethyl acetate (30ml). 
The organic phase was washed with water (2x30ml) then brine (30ml), dried over 
magnesium sulphate and concentrated under reduced pressure. The crude 
aldehyde was then dissolved in methanol (15ml) and sodium borohydride (84mg, 
2.22mmol) was added portionwise at room temperature under nitrogen. The 
reaction was stirred for 3 hours and the solvent was removed under reduced 
pressure. The residue was partitioned between ethyl acetate (10ml) and water 
(10ml) and the organic phase was washed with water (2x1 OmI) then brine (10ml), 
dried over magnesium sulphate and concentrated under reduced pressure. The 
residual oil was purified by flash chromatography on silica gel eluting with a solvent 
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gradient of pentane changing to ethyl aoetate:pentane (50:50, by volume) to provide 
the title compound (250mg) as a colouriess oil. 

- NMR (400MHz, CDCI3): 5 = 1 .17 (s, 9H), 1.98 (s, 3H). 3.67 (s, 1H), 4.04 (m. 4H), 
7.35(8, 2H),7.54(S,1H). 
LRMS (themiospray) : m/z [MH*1 325. 

Microanalysis: Found C, 64.30; H, 6.10; N, 16.35. C18H20N4O2.O.20CH2CI2 requires 
C, 64.04; H, 6.02; N. 16.41%. 

EXAMPLE 158 

5-ff1-f2-AminQethvn-3-fe/t-butvl-5-m6thvl-1H-Dvrazol-4-vnoxv MsoDhthalonitrile 



Diphenylphosphoryiazide (305mg, LlOmmol) was dissolved in tetrahydrofuran (5ml) 
and added to a solution of the pyrazole from Example 157 (180mg, 0.55mmol), 
triphenylphosphine (291 mg, I.IOmmol) and diethylazodicarboxylate (193mg, 
I.IOmmol) in tetrahydrofuran (20ml) under nitrogen at room temperature. The 
reaction was stirred for 18 hours then triphenylphosphine (291 mg, I.IOmmol) was 
added, and theVeactlon was stirred for a further 18 hours. Water (180^1, lO.Ommol) 
was then added and the reaction was stirred for 64 hours. The solvent was 
removed under reduced pressure and the residual white paste was purified by flash 
chromatography on silica gel eluting with dlchloromethane:methanol:0.88 ammonia 
(95:4.5:0.5, by volume) to provide the title compound (55mg) as a colourless oil. 

NMR (300MHz, CDCI3): 5 = 1 .22 (s. 9H), 1 .78 (s, 2H). 2.03 (s, 3H), 3.18 (t, 2H), 
4.05 (m. 2H), 7.38 (s, 2H), 7.58 (s. 1H). 
LRMS (themiospray) : m/z [MH^ 324. 
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Microanalysis: Found C, 64.46; H, 6.48; N. 20.47. Ci8H2iN5O.0.20CH2Ci2 requires 
C. 64.22; H, 6.34; N, 20.57%. 

EXAMPLE 159 

3-(r3.5-Diethvl-1 -(2-livdroxvetlivlV1 H-pvrazol-4-vl1oxv^-5-ri H-1 .2.4-^8201-1 - 
vnbenzonitrile 



Cesium carbonate (179mg, 0.55mmol) was added to a solution of 1l-l[1,2,4]triazole 
(38mg, 0.55mmol) in dimetliylsulfoxide (1ml) under nitrogen at room temperature 
and the reaction was stirred for 10 minutes. The aryl fluoride from Preparation 62 
(210mg, O.Smmol) dissolved in dimethylsulfoxide (1ml) was then added and the 
reaction was heated to lOO'C for 18 hours. After cooling to room temperature the 
reaction was diluted with water (15ml) and extracted with ethyl acetate (25ml). The 
organic phase was washed with brine (15ml), dried over magnesium sulphate, 
concentrated under reduced pressure and the residue was purified by flash 
chromatography on silica gel eluting with a solvent gradient of 
dichloromethane:methanol (98:2 changing to 90:10, by volume) to provide the title 
compound (67.5mg) as a white solid, m.p. 122-124"'C. 

NMR (4001VIHZ, CDCI3): 5 = 1.10 (m, 6H), 2.39 (q, 2H), 2.51 (q, 2H), 3.61 (brs, 
1H), 4.04 (m, 2H), 4.07 (m, 2H), 7.10 (s, 1H). 7.52 (s, 1H), 7.60 (s, 1H), 8.07 (s, 1H), 
8.54(8, 1H). 

LRMS (themiospray) : m/z [MH*| 353. 

Microanalysis: Found C, 60.69; H, 5.83; N, 22.98. C18H20N6O2.O.O8CH2CI2 requires 
C, 60.46; H, 5.66; N, 23.40%. 




wo 02/085860 



PCT/IB02/01234 



130 



EXAMPLES 160-162 

The preparation of the following tabulated Examples of the general formula 




CH, 



-OH 



CH, 



were performed by a similar method to that of Example 159 using the appropriate 
heterocycle as the starting material. 



Exeunple No. 
(Starting Material 
Preparation No) 


R 


Analytical Data 


160(62) 




NMR (400MHz, CDCI3): 5 = 1.10 (m, 6H), 
2.39 (q, 2H), 2.52 (q. 2H), 3.62 (brs, 1H), 4.02 (t, 
2H), 4.08 (t, 2H), 6.44 (d, 2H), 7.14 (s, 1H), 7.16 
(s, 1H), 7.25 (s. 1H). 7.49 (d, 2H). 
m.p. 169-170''C. 

LRMS (thermospray) : m/z [MH1 379. 
Microanalysis: Found C, 65.68; H, 5.98; N, 
14.31. C2iH22N4O3.Q.09CH2Cl2 requires C, 
65.61 ;H, 5.79; N, 14.51%. 


161^ (62) 




NMR (400MHz, CDCI3): 6 = 1.10 (m, 6H), 
2.40 (q, 2H), 2.51 (q, 2H), 3.56 (t. IN). 4.04 (m, 
2H), 4.07 (m, 2H). 7.20 (s, 1H), 7.65 (s, 2H), 
7.85 (S.1H). 7.98 (s. IN). 
LRMS (themiospray) : m/z [MH^ 353. 
HRMS: [MH*1 353.1722. dsHaoNeOa requires 
353.1720. 
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NMR (400MHz, CDCI3): 8 = 1.10 (m. 6H), 
2.41 (q, 2H), 2.51 (q, 2H), 3.62 (t, 1H), 4.04 (m, 
2H): 4.07 (m, 2H), 7.08 (s. 1H). 7.80 (s. 2H). 
7.87 (8. 1H), 8.02(3, 1H). 
LRMS (thermospray) : m/z [MH^ 353. 
HRMS: [MH*] 353.1719. C18H20N6O2 requires 
353.1720. 



^ Both of these compounds were isolated from a single reaction starling from 1,2,3- 
triazole with Example 161 being the most polar. 



EXAMPLE 163 

34r3.5-Diethvl-1-(2-hvdroxv6thvlV1H-pvrazoU-vno xvV5-fluorobenzamide 




CH3 



The protected alcohol from Preparation 64 {432mg, 1.07mmol) and p-toluene- 
sulphonic acid (30.3mg, O.llmmol) were dissolved In methanol {4ml) and stin-ed 
under nitrogen at room temperature for 18 hours. The solvent was removed under 
reduced pressure and the residue was partitioned between saturated aqueous 
sodium bicarbonate solution (2bmi) and dichloromethane (20mi). The aqueous 
phase was extracted with dichloromethane (10ml) and the combined organic 
extracts were dried over magnesium sulphate, concentrated under reduced pressure 
and the residue was purified by flash chromatography on silica gel eluting with a 
- solvent gradient of dichloromethane:methanol (100:0 changing to 93:7, by volume) 
to provide the title compound (241 mg) as a white foam. 

NMR (400MHz, CDCI3): 6 = 1.10 (m, 6H), 2.39 (q, 2H), 2.49 (q, 2H), 3.68 (brs, 
1H), 4.04 (m, 4H). 5.59 (brs, 1H). 5.88 (brs, 1H), 6.71 (d. 1H), 7.11 (m, 2H). 
LRMS (thermospray) : m/z \MH*] 322, 
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Microanalysis: Found C, 57.91; H, 6.32; N, 12.56. C16H2DFN3O3.O.I3CH2CI2.O.I2H2O 
requires C, 57.91; H, 6.18; N, 12.56%. 

EXAMPLES 164-167 

The preparation of tiie following tabulated Examples of the general fonnula 




CH3 

were performed by a similar method to that of Example 163 using the appropriate 
protected alcohol as the starting material. 



Example No. 
(Starting Material 
Preparation No.) 


R 


AneUytical Data 


164^ (65) 




NMR (400MHz, CDCI3): 5 = 1.13 (m, 6H), 2.44 
(q, 2H), 2.54 (q, 2H), 3.65 (brs, 1H), 4.07 (t, 2H). 
4.11 (I, 2H), 6.51 (S, 1H), 7.00 (s, 1H), 7.56 (s, 
1H), 7.63 (s, 1H), 7.74 (s, 1H), 7.90 (s, 1H). 
LRMS (electrospray) : m/z [MH*] 352, [MNa^ 374. 
HRMS: [MH^ Found 352.1770. C1BH22N5O2 
requires 352.1768. 


165^ (66) 




NMR (400MHz, CDCI3): 5 = 1.10 (m, 6H), 
2.40(q, 2H), 2.50 (q, 2H), , 4.00 (t, 2H). 4.06 (t, 
2H), 6.24 (t. 1H), 6.60 (d, 1H), 7.18 (d, 2H), 7.24 
(d, 1H), 7.30 (S,1H), 7.38 (t, 1H). 
LRMS (electrospray) : m/z [MH"*] 379, [MNal 401 . 
HRMS: [MH"^ Found 379.1766. C21H23N4O3 
requires 379.1765 

[MNaT Found 401.1585. C2iH22N403Na 
requires 401.1584. 



wo 02/085860 



PCT/IB02/01234 



133 



166^ ^67) 




NMR (400MHz, CDCI3): 5 = 1.10 (m, 6H). 2.41 
(q, 2H), 2.51 (q, 2H), 4.01 (t, 2H). 4.06 (t, 2H), 
7.07 (d. 1H), 7.13 (s, 1H), 7.22 (m, 1H), 7.52 (s, 
1H), 7.65 (s,1H). 7.88 (s,1H). 
LRMS (electrospray) : m/z [MH^ 380, [MNa^ 402. 
HRMS: [MH*] Found 380.1722. C20H22N5O3 
requires 380.1717. 


167^(68) 




NMR (400MHz, CDCI3): 5 = 1.11 (m, 6H), 2.27 
(s. 3H), 2.41 (q. 2H). 2.50 (q. 2H), 3.70 (s, 3H), 
4.04 (t, 1H), 4.08 (t, 2H), 5.64 (s. 1H), 6.81 (s, 
1H).6.91 (s,1H). 6.99 (s. 1H). 
LRMS (electrospray) : m/z [MH"*] 396, [MNa*] 418. 
HRMS: [MH"] Found 396.2027. C21H26N5O3 
requires 396.2030. 



^ The eluent used for flash column chromatography purification of these compounds 
was dichloromethaneimethanol (99:1 changing to 80:20, by volume). 
^ The eluent used for flash column chromatography purification of this compound 
was dlchloromethane:methanol (99:1 changing to 98:2, by volume). 



EXAMPLE 168 

5-ir3-CvcloproDvl-5-ethvl-1-^2-hvdroxvethvn-1/fDvr a2Ql-4-vnoxv^isQDhthalonitrile 




and 

EXAMPLE 169 

5-ir5-CvcloDroDvl-3-ethvl-l-(2-hvdroxvethvn-1H-Dvr azol-4-vnoxvlisophthalonitrile 
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Potassium carbonate (91 mg, 0.66mmol) and 2-(2-bromoethoxy)-tetrahydropyran 
(91fil, 0.61 mmol) were sequentially added to a solution of the pyrazole from 
Example 129 (152mg, 0.55mmol) dissolved in dimethylformamide (4ml) and the 
reaction was heated to SS'^C under nitrogen for 5 hours. Starting material still 
remained, so the temperature was increased to 80^*0 and the reaction was stirred 
for a further 18 hours. The reaction was cooled to room temperature, sodium 
hydride (60% dispersion In oil, 24mg, 0.60mmol) was added and the reaction was 
stirred at room temperature for Ihour. The mixture was diluted with water (50ml) 
and extracted with ethyl acetate (2x50ml). The combined organic extracts were 
washed with brine (30ml), dried over magnesium sulphate, concentrated under 
reduced pressure and the residue was purified by flash chromatography on silica gel 
eluting with pentane:cyclohexane (75:25, by volume) to provide a mixture of 
regioisomers (239mg). The regioisomers (239mg, 0.55mmol) and p- 
toluenesLilphonic acid (10mg, O.OSmmol) were dissolved in methanol (5ml) and 
stirred under nitrogen at room temperature for 18 hours. The solvent was removed 
under reduced pressure and the residue was partitioned between saturated 
aqueous sodium bicarbonate solution (20ml) and dichloromethane (30ml). The 
organic phase was dried over magnesium sulphate, concentrated under reduced 
pressure and the residual oil was purified by flash chromatography on silica gel 
eluting with toluene:ethyl acetate (50:50, by volume) to yield two products as 
colouriess oils. 

Least Polar Fraction ^Example 168) - 34mQ 

NMR (400MHz, CDCI3): 5 = 0.76 (m, 4H), 1.05 (t, 3H), 1.45 (m, 1H), 2.48 (q, 2H), 
3.39 (brs, 1 H), 4.02 (m, 4H), 7.39 (s, 2H), 7.56 (s, 1 H). 
LRMS (electrospray) : m/z [M-Hl 321. 
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Most Polar Fraction fExamote 169) - 9mg 

NMR (400MHz. CDCI3): 5 = 0.62 (m, 2H), 0.78 (m, 2H), 1.18 (t. 3H). 1.46 (m, 
1H), 2.38 (q. 2H), 3.42 (brs. 1H), 4.02 (m, 2H), 4.21 (t, 2H), 7.38 (s, 2H), 7.57 (s, 
1H). 

LRMS (electrospray) : m/z [MH*^ 323, [MH] 321. 
EXAMPLE 170 

5"(f5-Ethvl"1"(2-hvdroxvethvlV3-isoDrQDvl-1/-^Dvrazol-4"vnoxviisophtha^ 



2-(2-Bromoethoxy)-tetrahydropyran (91^1, 0.60mmol) was added to a solution of the 
pyrazole from Example 131 (153mg, 0.55mmol) dissolved in dimetliylformamide 
(4ml) at room temperature under nitrogen, then sodium hydride (60% dispersion in 
oil, 24mg, 0.60mmol) was added and the reaction was stirred at room temperature 
for 3 hours. The mixture was diluted with water (50ml) and extracted with ethyl 
acetate (2x50ml). The combined organic extracts were washed with brine (30ml), 
dried over magnesium sulphate, concentrated under reduced pressure and the 
residue was purified by flash chromatography on silica gel eluting with toluene:ethyl 
acetate (85:15, by volume) to provide the separated isomers as colouriess oils 
(83mg of Isomer 1 , 55mg of Isomer 2). 

The least polar Isomer (Isomer 1) (83mg, 0.20mmol) and p-toluene-sulphonic acid 
(4mg, 0.02mmol) were dissolved in methanol (5ml) and stirred under nitrogen at 
room temperature for 18 hours. The solvent was removed under reduced pressure 
and the residue was partitioned between water (30ml) and dichloromethane 
(30ml).The aqueous phase was extracted with dichloromethane (20ml) and the 
combined organic extracts were dried over magnesium sulphate, concentrated 
under reduced pressure and the residual oil was purified by flash chromatography 
on silica gel eluting with toluene:ethyl acetate (66:34, by volume) to provide the title 
compound (39mg) as an oil. 




CH3 
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NMR (400MHz, CDCI3): 5 = 1.05 (t, 3H), 1.14 (d, 6H), 2.44 (q, 2H), 2.68 (sept, 
1 H), 3.77 (brs, 1 H). 4.06 (m, 4H), 7.38 (s, 2H), 7.58 (s, 1 H). 
LRMS (electrospray) : m/z [MH^ 325. 

EXAMPLE 171 

5-ff3-Etlwl-1 -f2-hvdroxvethvi^5-isoproDvl-1 f-f-Dvrazol-4-vnoxvTisoDhthaionitrile 



The most polar isomer (isomer 2) from Example 170 (55mg, 0.13mmol) and p- 
toluene-sulphonic acid (3mg, 0.01 mmol) were dissolved in methanol (5ml) and 
stirred under nitrogen at room temperature for 18 hours. The solvent was removed 
under reduced pressure and the residue was partitioned between water (30ml) and 
dichloromethane (30ml). The aqueous phase was extracted with dichloromethane 
(20ml) and the combined organic extracts were dried over magnesium sulphate, 
concentrated under reduced pressure and the residual oil was purified by flash 
chromatography on silica gel eluting with toluene:ethyi acetate 66:33, by volume) to 
provide the title compound (39mg) as a white solid. 

NMR (400MHz, CDCI3): 8 = 1.08 (t, 3H), 1.13 (d. 6H), 2.49 (q. 2H), 2.97 (sept, 
1H), 3.59 (t, 1H), 4.06 (m, 4H), 7,37 (s, 2H), 7.57 (s, 1H). 
LRMS (electrospray) : m/z [MH*] 325. 




OH 
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EXAMPLE 172 



2-r4-f3.5-DicvanoDhenoxvV3.5-diethvH AADvrazol-1-vnethvl carbamate 



NC. 




CH, 



'3 



Trichloroacetyl-isocyanate (46|jJ, 0.38mmol) was added to a solution of the alcohol 
from Example 119 (lOOmg, 0.32mmol) dissolved In dichloromethane (3.2ml) under 
nitrogen at 0°C. After stirring for 2 hours the dichloromethane was removed under 
reduced pressure and methanol (1.6ml), water (1.6ml) and potassium carbonate 
(134mg, 0.96mmol) were added and the reaction was stirred for a further 2 hours. 
The methanol was removed under reduced pressure and the residue was extracted 
with dichloromethane (3x1 OmO- The combined organic extracts were dried over 
magnesium sulphate, concentrated under reduced pressure and the residual solid 
was purified by flash chromatography on silica gel eluting with 
dichloromethane:methanol (98:2, by volume) to provide the title compound (60mg) 
as a white solid. 

NMR (400MHz, CDCI3): 5 = 1.10 (m, 6H), 2.39 (q, 2H), 2.48 (q, 2H), 4.26 (m, 2H), 
4.44 (m, 2H), 4.62 (brs, 2H), 7.41 (s, 2H), 7.58 (s, 1H). 
LRMS (thermospray) : m/z [MHl 354. 

Microanalysis: Found C, 60.00; H, 5.55; N, 19.82. Ci8Hi9N5O3.0.23EtOAc requires 
C, 60.30; H, 5.67; N, 18.58%. 
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EXAMPLE 173 

AM2-r4-f3.5-DicvanoDhenoxv^-3.5-diethvl-1 HHPvrazoH -vnethvUsulfamide 



Sulfamide (31 mg, 0.32mmol) was added to a solution of the amine from Example 
127 (lOOmg, 0.32mmol) dissolved in dioxan (0.5ml) under nitrogen at room 
temperature. Tfie reaction was heated to 100^*0 for 18 hours, cooled to room 
temperature and partitioned between ethyl acetate (15ml) and water (15mO. The 
organic phase was dried over magnesium sulphate, concentrated under reduced 
pressure and the residual brown oil was purified by flash chromatography on silica 
gel eluting with dlchloromethane:methanol:0.88 ammonia (95:5:0.5, by volume) to 
provide the title compound (25mg) as a white solid. 

NMR (400MH2, CDCI3): 5= 1.12 (m, 6H), 2,39 (q, 2H), 2.51 (q, 2H), 3.61 (m, 2H), 
4.20 (m, 2H), 4.78 (s, 2H), 5.42 (s, 1H), 7.40 (s, 2H), 7.59 (s, 1H). 
Microanalysis: Found C, 50.33; H, 5.07; N, 20.60. C17H20N6O3S.O.95H2O requires C, 
50.35; H, 5.44; N, 20.72%. 




O 



wo 02/085860 



PCT/IB02/01234 



139 

EXAMPLE 174 

AjL(2-r4-f3.5-DicvanoDhenQxv^-3.5-die1hv l-1 fk)vrazol-1 -vnethvlV-2- 
me thoxyacetamide 




The amine from Example 127 (lOOmg, 0.32mmol), 1-(3-climethylamlnopropyl)-3- 
ethylcarbodiimide hydrochloride {68mg, 0.35mmol) and A/,Aklimethylamlnopyiidine 
(43mg, 0.35mmol) were added to a solution of 1-methoxyacetic acid (27|il, 
0.35mmol) dissolved In dichloromethane (10ml) under nitrogen at room temperature. 
The reartion was stirred for 18 hours, concentrated under reduced pressure and the 
residual yellow oil was purified by flash chromatography on silica gel eluting with 
dichloromethane:methanol:0.88 ammonia (95:5:0.5, by volume) to provide the title 
compound (32mg) as a colourless oil. 

NMR (400MHz, CDCI3): 5 = 1.11 (t. 3H), 1.16 (t. 3H), 2.38 (q. 2H). 2.47 (q, 2H), 
3.41 (s. 3H), 3.77 (dd, 2H), 3.89 (s, 2H), 4.15 (m, 2H), 7.19 (brs, 1H), 7.40 (s, 2H). 
7.59 (s.lH). 

LRMS (thermospray) : m/z [MH*] 382. 

Microanalysis: Found C, 61.26; H, 6.18; N, 17.69. C20H23N5O3.O.6OH2O requires C, 
61.24; H, 6.22; N, 17.85%. 
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EXAMPLE 175 

5-ff1 -f3-Azetidinvn-3,5-diethvH A/-Dvrazol-4-vnoxvlisophthalonttrile 




The protected amine from Preparation 69 (178mg, 0-42mmol) was dissolved in 4M 
hydrochloric acid in dioxan solution (1ml) and dioxan (1ml) and the reaction was 
stirred at room temperature for 18 hours. The solvent was removed under reduced 
pressure and the residue was partitioned between dichloromethane (20ml) and 
saturated aqueous sodium bicarbonate solution (2GmI), The organic phase was 
dried over magnesium sulphate, concentrated under reduced pressure and purified 
by flash chromatography on silica gel eluting with a solvent gradient of 
dichloromethane:methanol:0.88 ammonia (100:0:0 then 98:2:0 then 95:5:0 then 
95:5:0.5 then 90:10:1 then 80:20:1, by volume) to provide the title compound (33mg) 
as a white solid. 

NMR (400I\flHz, CDCI3): 5 = 1.05 (t, 3H), 1.11 (t. 3H), 2.44 (m, 4H), 3.85 (m, 2H), 
4.38 (m, 2H), 5.05 (m, 1H), 7.37 (s. 2H). 7.56 (s, 1H). 
LRMS (electrospray) : m/z [MH-^ 322. 

IVIicroanalysis: Found C, 65.87; H, 5.94; N, 20.98. C18H19N5O.O.38H2O requires C, 
65.87; H. 6.07; N, 21.04%. 
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EXAMPLE 176 

5-ir3.5-Diethyl-1 -r3-hvdroxvDroDvn-1 /^ vrazol-4-vnoxyMsoDhthalonftrile 




OH 



The protected alcohol from Preparation 70 (215mg, 0.53mmol) and p-toluene- 
sulphonic acid (10mg, O.OSmmol) were dissolved In methanol (2ml) and stirred 
under nitrogen at room temperature for 18 hours. The solvent was removed under 
reduced pressure and the residue was partitioned between water (10ml) and 
dichloromethane (10ml). The organic phase was dried over magnesium sulphate 
and concentrated under reduced pressure to provide the title compound (148mg) as 
a pale yellow solid, m.p. 93-950C. 

NMR (400MHz. CDCI3): 6 = 1 .1 1 (m, 6H), 2.04 (tt. 2H). 2.37 (q, 2H). 2.53 (q. 2H). 
3.06 (t, 1H), 3.69 (dt. 2H), 4.18 (t, 2H), 7.38 (s. 2H), 7.58 (s, 1H). 
LRMS (electrospray) : m/z [MH"^ 325, [MNa"^ 347. 

Microanalysis: Found C, 66.27; H. 6.27; N, 17.00. C18H20N4O2 requires C, 66.28; H, 
6.24; N, 17.18%. 

EXAMPLE 177 

5-r(3.5-Diethvl-1 -methvl-1 H-pvrazoU-v noxvTisoDhthalonitrile 
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Sodium hydride (60% dispersion in oil, 33mg, 0.82mmol) was added to a solution of 
the pyrazole from Example 122 {200mg, 0.75mmol) in dimethylfomiamide (3ml) at 
O^'C under nitrogen and the reaction was stirred for 10 minutes. Methyl iodide 
(117mg, 0.82mmol) was added and the reaction was stirred at room temperature for 
18 hours. The reaction was quenched with water (0.2ml) and concentrated under 
reduced pressure. The residue was partitioned between dichloromethane (5ml) and 
water (5ml) and the organic phase was isolated using a 5{xM Whatman PTFE fritted 
cartridge, then concentrated under reduced pressure. The residue was purified by 
flash chromatography on silica gel eluting with a solvent gradient of ethyl 
acetate:pentane (20:80, by volume) changing to ethyl acetate:methanol (90:10, by 
volume) then dfchloromethane:methanol:0.88 ammonia (90:10:1 then 80:20:1, by 
volume) to provide the title compound (170mg) as a yellow solid. 

NMR (400MH2, CDCb): 5 = 1 .10 (m, 6H), 2.39 (q, 2H), 2.49 (q, 2H), 3.80 (s, 3H), 
7.40 (s, 2H), 7.56 (s, 1H). 
LRMS (electrospray) : m/z [MH"1 281 . 

Microanalysis: Found C, 68.41; H, 5.71; N. 19.93. C16H16N4O requires C, 68.55; H, 
5.75; N. 19.99%. 

EXAMPLES 178-180 

The preparation of the following tabulated Examples of the general formula 




'3 



CH. 



'3 



were performed by a similar method to that of Example 177 using the appropriate 
alkyi halide as the starting material. 



wo 02/085860 



PCT/IB02/01234 



143 



Example No. 
(Starting Material 
Exemnple No.) 


R 


Analytical Data 


178 (122) 




'H NMR (400MHz, CDCI3): 6 = 1.08 (t, 3H), 
1.12 (t, 3H), 2.40 (q, 2H), 2.54 (q, 2H), 3.34 
(s, 3H), 3.75 (t, 2H), 4.17 (t, 2H). 7.38 (s, 
2H), 7.56 (s, 1H). 

LRMS (electrospray) : m/z [MHl 325, [MNa*] 
347. 

Microanalysis: Found C, 65.73; H, 6.17; N, 
17.08. C18H20N4O3.O.25H2O requires 
C, 65.74; H. 6.28: N. 17.04%. 


179^*^ (122) 




NMR (400MHz, CDCI3): 5 = 1.10 (m, 6H), 
1.98 (tt, 2H). 2.38 (q. 2H), 2.51 (q, 2H), 2.76 
(t, 2H), 4.09 (t, 2H), 7.38 (s, 2H), 7.57 (s, 
1H). 

LRMS (electrospray) : m/z [MH'^ 324. 
Microanalysis: Found C, 64.86; H, 6.51; N, 
20.79. C18H21N5O.O.57H2O requires C, 
64.79; H, 6.69; N. 20.99%. 


180^(122) 


o 


^H NMR (400MH2, CDCI3): 6 = 1.09 (t. 3H), 
1.14 (t, 3H), 2.41 (q. 2H), 2.47 (q, 2H), 3.79 
(s, 3H), 4.82 (s, 2H), 7.40 (s, 2H), 7.57 (s. 
1H). 

LRMS (electrospray) : m/z [MH^ 339. 
Microanalysis: Found C, 63.58; H, 5.35; N, 
16.35. C1BH18N4O3.O.IOH2O requires C, 
63.56; H, 5.39; N. 16.47%. 



^ The two reagents were heated together as a melt at 160°C for 24 hours, and the 
reaction was worked up by partitioning between dichloromethane and saturated 
sodium bicarbonate solution, extracting the organic phase with 2M aqueous 
hydrochloric acid and basifying the aqueous phase with sodium carbonate. After 
extraction with dichloromethane the organic phase was dried and concentrated to 
give the crude product. 
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^ The eluent used for flash column chromatography purification of this compound 
was dichloromethane:methanoi:0.88 ammonia (95:5:0.5 changing to 80:20:1, by 
volume). 

^ The eluent used for flash column chromatography purification of this compound 
was pentaneiethyl acetate (75:25 changing to 66:34 then 50:50, by volume). 
^The hydrochloride salt of the starting alky) halide was used- 

EXAMPLE 181 

244-(3,5-DicvanoDhenoxvV3.5"diethvl-1 H-Pvrazol-1 -vllacetamide 



The ester from Example 180 (200mg, 0.59mmol) was dissolved in 2M methanolic 
ammonia solution {5ml) and the reaction was stirred under nitrogen at 75^*0 for 18 
hours. The mixture was concentrated under reduced pressure and the residue was 
purified by flash chromatography on silica gel eluting with a solvent gradient of 
dichloromethane:methanol:0.88 ammonia (95:5:0.5, by volume) to pro^^de the title 
compound (6mg). 

NMR (400MHz, CDCI3): 5 = 1.10 (t, 3H), 1.15 (t, 3H), 2.44 (q, 2H), 2.54 (q, 2H), 
4.69 (s, 2H), 5.55 (brs, 1H), 6.22 (brs, 1H), 7.38 (s, 2H), 7.59 (s, 1H). 
LRMS (electrospray) : m/z [M-H^ 322. 

Microanalysis: Found C, 68.41; H, 5.71; N, 19.93. C16H16N4O requires C, 68.55; H, 
5.75; N, 19.99%. 
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EXAMPLE 182 

5-/f3.5-Diethvi-1 -/hvdroxvmethvh-1 /^Dvrazol-4-vnoxv)isoDhthalonitrile 




CH 



'3 



OH 



Formaldehyde (37% solution in water, 253^.1, 3.14mmol) was added to a solution of 
the pyrazole from Example 122 (440mg, 1.65mmol) in ethanol (5ml) and the 
reaction was stirred at SO^C for 18 hours. After cooling to room temperature the 
solvent was removed under reduced pressure and the residual yellow solid was 
partitioned between ethyl acetate (15ml) and water (10ml) and the organic phase 
was removed. The aqueous phase was washed with ethyl acetate (2x1 5ml) and the 
combined organic extracts were dried over magnesium sulphate and concentrated 
under reduced pressure to provide the title compound (490mg) as a white solid. 

NMR (400MHz, CDCb): 5 = 1.13 (t, 3H), 1.14 (t, 3H), 2.39 (q. 2H), 2.61 (q, 2H), 
5.49 (s, 2H), 5.68 (brs, 1H), 7.40 (s, 2H), 7.56 (s, 1H). 
LRMS (thennospray) : m/z [MH*] 267. 

Microanalysis: Found C, 64.28; H, 5.52; N, 18.47. C16H16N4O2.O.15H2O requires C, 
64.27; H, 5.49; N, 18.24%. 
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EXAMPLE 183 

3-rm4-r3-cvano-5-fluoroDhenoxvV-3-m Qttivl-1H-Dvrazol-5- 
vnmethyltemino^methvnbsnzamide 




The pyrazole from Preparation 75 {320mg, 0.91 mmol) and the annlne from 
Preparation 80 (680mg, 4.61 mmol) were refluxed in Isopropanol (6ml) for 1.5 hours. 
The solvent was removed under reduced pressure and the residue was purified by 
flash chromatography on silica gel eluting with dichloromethane:methanol:0.88 
ammonia (95:5:0.5, by volume) to give the product which was further purified by 
preparative HPLC using a Develosil combi-rp C30 50x4.6mm Sum column eluting 
with a solvent gradient of 5:95 0.1% aqueous trifluoroacetic acid in 
acetonitrileracetonitriie (0-6min 95:5 changing to 50:50; 6-7min 50:50; 7-7.1 min 
50:50 changing to 5:95; 7.1-8min 5:95) to provide the title compound (38mg). 

'H NMR (400MHz. CD3OD): 5 = 2.14 (s, 3H), 4.10 (s, 2H), 4.34 (s, 2H), 7.03 (m, 
1H), 7.10 (s. 1H), 7.25 (m. 1H). 7.54 (t, 1H). 7.64 (d, 1H), 7.92 (d, 1H). 7.97 (s, 1H). 
LRMS (electrospray) : m/z [MHl 380. 

Microanalysis: Found C, 51.32; H, 3.91; N, 13.69. 
C20H18N5O2F.I.OOCF3CO2HI.IOH2O requires C, 51.49; H, 4.16; N, 13.65%. 
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EXAMPLES 184-188 

The preparation of the following tabulated Examples of the general formula 




were perfomned by a similar method to that of Example 183 using as the starting 
materials the appropriate pyrazole (P) and amine (A). 



Ex. 
no. 


P 
prep, 
no. 


A 
prep, 
no. 


X 


R 


Analytical Data 


184^ 


75 


55 


F 




NMR (400MHz, CDCI3): S = 
2.09 (s, 3H), 3.65 (s. 2H), 3.79 (s, 
2H), 6.80 (d. 1H), 6.93 (s, 1H), 
6.97 (d, 1H), 7.31 (d, 2H), 7.72 (d, 
2H). 

LRMS (thermospray) : m/z [MH*] 
380. 


185^ 


76 


. 55 


CN 




m.p. 114-116°C 

NMR (400MHz, CDCI3): 5 = 
2.08 (S, 3H), 3.62 (s, 2H), 3.77 (s, 
2H), 7.34 (d, 2H), 7.55 (s, 1H), 
7.77 (d, 2H), 7.79 (s,1H). 
LRMS (thennospray) : m/z [MH^ 
387. 
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186^ 


18 


80 


CI 


NH2 


m.p. 98-1 ore 

NMR (400MHz, CDCI3): 5 = 
2.04 (S, 3H), 3.62 (s, 2H), 3.74 (s, 
2H), 6.97 (s, 1H), 7.07 (s, 1H). 
7.20 (S, 1H). 7.22 (d, 1H), 7.29 (t, 
1H),7.62(s, IN), 7.81 (s, 1H). 
LRMS (thermospray) : m/z [MH^ 
396. 

Microanalysis: Found 0, 56.98; H, 
4.58; N, 17.69. 
C2oHi8CiN502.0.40CH2Cl2 
requires C, 57.01 ; H, 4.41 ; N, 
16.29%. 


187^' 


77 


65 


Me 




NMR (400MHz, CDCl3):8 = 












2.10 (S, 3H), 2.30 (s, 3H), 3.65 (s, 

2H), 3.80 (s, 2H), 6.85 (s, 1H), 
6.95 (s, 1H), 7.10 (s, 1H), 7.30 (d, 
2H). 7.70 (d, 2H). 
LRMS (electrospray) : m/z [MH^ 
376, [M-H^ 374. 

Microanalysis: Found C, 65.59; H, 
5.65; N, 18.19. 

C21H21N5O2.O.5OH2O requires 0, 
65.51; H. 5.77; N, 18.22%. 


188* 


78 


55 


H 


0 


NMR (400MHz, CD3OD): 5 = 
2.15 (s, 3H), 4.10 (8, 2H), 7.20 
(m, 2H), 7.40 (m, 1H), 7.50 (m. 
1H). 7.55 (d, 2H), 7.90 (d,2H). 
Microanalysis: Found C, 53.51; H, 
4.13; N, 13.59. C20H19N5O2. 1.25 
TFA requires C, 53.63; H, 4.05; 
N, 13.90%. 



^ No preparative HPLC was required for purification of this compound. 

^ Tlie eluent used for flasli column chromatography purification of this compound 

was dichloromethane:methanol:0.88 ammonia (95:5:0.5 changing to 90:10:1, by 

volume). 
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^ The product was triturated with dichloromethane containing a trace of methanol - a 
solid crystallised out which was an Impurity. This was filtered off and the filtrate was 
concentrated under reduced pressure and the residue was purified by flash 
chromatography eluting with dichloromethane:methanol:0.88 ammonia (90:10:1, fay 
volume) to give the title compound. 

^ The column used for preparative HPLC was a LUNA CI 8 lOjxm 150x21 .2mm. 
EXAMPLE 189 

5-f(3,5-Dicvclopropvl-1H-pvrazol-4-vl)oxv1isophthalonltrile 



Hydrazine hydrate (ISSftl, 2.75mmol) was added to a solution of the diketone from 
Preparation 82 (735mg, 2.50mmol) in acetic acid (25ml) under nitrogen at room 
temperature. After stirring for 64 hours, the mixture was concentrated under 
reduced pressure and the residue was partitioned between dichloromethane (25ml) 
and saturated aqueous sodium bicarbonate solution (25ml)- The organic phase was 
dried over magnesium sulphate, concentrated under reduced pressure and the 
residue was purified by flash chromatography on silica gel eluting with 
dichloromethaneimethanol (98:2 changing to 96:4, by volume) to provide the title 
compound (473mg) as a white solid, m.p. leS-ITO^'C. 

NMR (400MHz, CDCI3): 5 = 0.77 (m, 4H), 0.85 (m, 4H), 1.59 (m, 2H), 7.44 (s, 
2H), 7.59 (s,1H), 

LRMS (thermospray) : m/z [MHl 291 . 

Microanalysis: Found C, 69.90; H, 4.85; N, 19.18. C17H14N4O.O.IOH2O requires C, 
69.90; H, 4.90; N, 19.18%. 
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EXAMPLE 190 

54r3.5-Dicn/ctQproDvl-1-f2-hvdroxvethvlV1fT^Dvrazol-4-vnoxvTisophthalonitri 



2-Hydroxyethylhydrazin© (84mg, 1.10mmol) was added to a solution of the diketone 
from Preparation 82 (294mg, I.OOmmol) in acetic acid (10ml) under nitrogen at room 
temperature. After stirring for 64 liours, the mixture was concentrated under 
reduced pressure and the residue was partitioned between dichloromethane {25ml) 
and saturated aqueous sodium bicarbonate solution (26ml). The organic phase was 
dried over magnesium sulphate, concentrated under reduced pressure and the 
residue was purified by flash chromatography on silica gel eluting with 
dichloromethanermethanol (99:1 changing to 95:5, by volume) to provide the title 
compound (137mg) as a white solid, m.p. 1 15-1 I^C. 

NMR (400MHz, CDCb): 5 = 0.67 (m, 2H), 0.80 (m, 4H), 0.85 (m, 2H), 1.52 (m, 
2H), 3.39 (brs, 1H), 4.05 (m, 2H), 4.22 (t, 2H), 7.42 (s, 2H), 7.58 (s. 1H). 
LRMS (thermospray) : m/z [MH*] 355. 

IVIicroanalysis: Found C, 67.63; H, 5.55; N, 16.35. C19H18N4O2.O.I7H2O requires C, 
67.63; H, 5.48; N, 16.60%. 
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EXAMPLE 191 

5"(f1'(2-Aminoethyn-3,5-clicvclopropyl"1 /i^pyrazoM-vlloxytisoDhthalonitrile 




2- ChloroethyIamine hydrochloride (192mg, 1.65mmol) and the pyrazole from 
Example 189 (440mg, I.SOmmol) were heated as a mett at leo^'C for 18 hours and 
the residue was partitioned between dichloromethane (25ml) and 10% aqueous 
potassium carbonate solution (25ml). The organic phase was dried over 
magnesium sulphate, concentrated under reduced pressure and the residue was 
purified by flash chromatography on silica gel eluting with 
dichloromethane:methanol:0.88 ammonia (95:5:0 changing to 95:5:0.5, by volume) 
to provide the title compound (9.2mg) as a white solid, m.p. 175-1 77°C. 

NMR (400MHz, CDCI3): 5 = 0.70 (m, 2H), 0.79 (m, 4H), 0.88 (m, 2H), 1.57 (m, 
1 H), 1 .66 (m, 1 H), 3.46 (t, 2H), 4.41 (t, 2H), 7.62 (s, 2H), 7.58 (s, 1 H). 

EXAMPLE 192 

3- ff3-cvcloDroDvl-1 ■f2-hvdroxvethvn-5-methvl-1 ovrazoU-vlloxvl-S- 
methvlbenzonitrile 
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and 

EXAMPLE 193 

3-ff5-cvcloDropvl-1 -(2-hvdroxvethvn-3-methvl-1 H-Dvra2ol-4-vnoxvV5- 
methvlbenzonitrile 




OH 



2-Hydroxy-ethyl-hydrazine (326fil, 4.80mmol) was added to a solution of the 
diketone from Preparation 86 (1.00g. 4.37mmol) in acetic acid (10ml) under nitrogen 
at room temperature. After stinlng for 18 hours, the mixture was concentrated under 
reduced pressure and the residual orange oil was purified by flash chromatography 
on silica gel eluting with ethyl acetate:pentane (50:50 changing to 100:0, by volume) 
to provide two pale yellow oils. 

Least Polar Fraction (Example 192) -419mq 

NMR (400MHz, CDCI3): 6 = 0.69 (m, 2H), 0.82 (m, 2H), 1.54 (m, 1H), 2.00 (s, 
3H), 2.35 (s, 3H). 3.46 (brs, 1H), 4.05 (t, 2H), 4.22 (t, 2H), 6.88 (s, 1H), 6.94 (s, 1H). 
7.08 (s,1H). 

LRMS (themnospray) : m/z [MH^ 298. 

Microanalysis: Found C, 68.29; H, 6.51; N, 13.92. C17H18N3O2 requires C, 68.67; H, 
6.44; N, 14.13%. 

Most Polar Fraction (Example 193) - 201 ma 

NMR (400MH2, CDCI3): 8 = 0.75 (m, 4H), 1.58 (m, 1H), 2.07 (s, 3H), 2.35 (s, 3H), 
3.45 (brs, 1H), 4.00 (m, 4H), 6.92 (s, 1H), 7.00 (s, 1H). 7.10 (s, 1H). 
LRMS (thermospray) : m/z [MH"^ 298. 

Microanalysis: Found C, 68.44; H, 6.49; N, 13.95. C17H19N3O2 requires C, 68.67; H, 
6.44; N, 14.13%. 
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EXAMPLE 194 

343"Cvclopropvl-1-(2"aminO"ethvn-5"methvl"1H-Dvrazol-4"VlQXvV5-m 




The alcohol from Example 192 (140mg, 0.47mmoi), triphenylphosphine (309mg, 
I.ISmmol) and phthalimide (174mg, I.ISmmol) were dissolved In tetrahydrofuran 
(9ml) at O^C under nitrogen and diisopropylazodicarboxylate (232|il, I.ISmmol) 
dissolved in tetrahydrofuran (2ml) was added over 10 minutes. The reaction was 
allowed to warm to room temperature and was stirred for 1 8 hours. The solvent was 
removed under reduced pressure, the residue was dissoved in ethanol (1 1 ml) and 
hydrazine hydrate (114fil, 2.35mmol) was added. The thick white slurry was stirred 
for 18h at room temperature under nitrogen, methanol (10ml) was added and the 
mixture was filtered. The filtrate was concentrated under reduced pressure and the 
residue was dissolved in dichloromethane (20ml). The organic phase was extracted 
with 2M aqueous hydrochloric acid (20ml) and the aqueous phase was washed with 
dichloromethane (5x10ml), baslfied with 1M aqueous sodium hydroxide and 
extracted with dichloromethane (50ml). The organic phase was dried over 
magnesium sulphate and concentrated under reduced pressure to provide the title 
compound (135mg) as a yellow oil. 

NMR (400MHz, CDCI3): 5 = 0.70 (m, 4H), 1.56 (m, 1H), 2.06 (s, 3H), 2.30 (s, 3H), 
3.10 (t, 2H), 3.97 (t, 2H), 6.87 (s, 1 H). 6.92 (s, 1H), 7.05 (s, 1H). 
LRMS (electrospray) : m/z [MH^l 297. 

Microanalysis: Found C, 63.81; H, 6.51; N, 17.30. C17H20N4O.O.36CH2CI2 requires 
C, 63.78; H, 6.39; N, 17.14%. 
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EXAMPLE 195 

3-rf3-CvcloDrQpvl-5-methvl-1H-pvrazol-4-vi^oxv1-5-m ethvlben2onitril9 




Hydrazine hydrate (31|il, 0.64mmol) was added to a solution of the diicetone from 
Preparation 86 (150mg, 0.58mmol) in acetic acid (1.3ml) under nitrogen at room 
temperature. After stimng for 24 hours, the mixture was concentrated under 
reduced pressure and the residue was purified by flash chromatography on silica gel 
eluting with pentane:ethyl acetate (60:40 changing to 40:60, by volume) to provide 
the title compound (140mg). 

NMR (400MHz. CDCI3): 5 = 0.60 (m, 4H). 1 .69 (m, 1H). 2.09 (s, 3H), 2.34 (s. 3H), 
6.95 (s, 1H), 6.99 (s, 1H), 7.10 (s. 1H). 
LRMS (thenmospray) : m/z [MK*] 254. 

Microanalysis: Found C. 68.35; H. 6.13; N, 15.10. CisHisN3O.0.29EtOAc requires C, 
68.72; H, 6.32; N, 14.88%. 

EXAMPLE 196 

3-ff1-f3-AminoproDvl^-3.5-diethvl-1ffDvrazol-4-vnoxv T-5-methvfbenzonitrHe 




NH, 
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3-Chloropropylamjne hydrochloride (62mg, 0.48mmol) and the pyrazcle from 
Example 123 (113mg, 0.44mmol) were heated as a melt at 150°C for 18 hours. 
After cooling the residue was purified by flash chromatography on silica gel eluting 
with dichloromethane:methanol:0.88 ammonia (98:2:0 changing to 95:5:0.5, by 
volume). An impurity remained so the oil was dissolved In acetone (3ml) and (L)- 
tartaric acid (54mg, 0.44mmol) was added, the mixture was heated to effect 
dissolution and cooled. The resultant precipitate was isolated by filtration washing 
with acetone (10ml) to provide the title compound (127mg) as a white solid which 
was the tartrate salt. 

NMR (400MHz, CD3OD): 5 = 1.05 (m, 6H), 2.07 (m, 2H). 2.37 (q, 2H), 2.53 (s, 
3H). 2.57 (q, 2H), 2.99 (t, 2H), 4.15 (t, 2H), 4.38 (s. 2H), 6.89 (s, 1H), 7.01 (s, 1H), 
7.19 (S.IH). 

LRMS (thermospray) : m/z [MH^ 313. 

Microanalysis: Found C, 56.81; H, 6.57; N, 12.06. C22H30N4O7 requires C, 57.13; H, 
6.54; N, 12.11%. 

EXAMPLE 197 

3-(f3.5-Diethvl-1-(2-hvdroxvethvn-1H-Dvrazol-4-vi1oxvl-4-methoxvbenzonitrile 



Cesium carbonate (700mg, 2.14mmol) was added to a stirred solution of 2-methoxy- 
5-cyanophenol (285mg, 2.15mmoI) and the dione of Preparation 2 (348mg, 
2.15mmol) in acetone (20ml) at room temperature. The reastion was heated at 50°C 
for 3 hours and then cooled to room temperature. The mixture was concentrated 
under reduced pressure, dissolved in dichloromethane (5ml) and washed with water 
(5ml). The organic phase was isolated using a 5]iM Whatman PTFE fritted cartridge, 
then concentrated under reduced pressure. The residue was dissolved in acetic acid 
(5.4ml) and 2-hydroxy-ethyI-hydrazine (160|j,l, 2.15mmol) added under nitrogen at 
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room temperature. After stirring for 18 hours, the mixture was concentrated under 
reduced pressure and the residual orange oil was purified by flash chromatography 
on silica gel eluting with a solvent gradient of ethyl acetate:pentane (25:75 changing 
to 50:50, by volume) to provide the title compound (182mg). 

NMR (400MH2, CDCl3):5= 1.10 (m, 6H), 2.39 (q, 2H). 2.51 (q. 2H). 3.71 (brs. 
1H), 4.00 (s, 3H), 4.08 (m, 2H), 4.09 (m. 2H), 6.89 (s. 1H), 6.99 (d, 1H), 7.32 (d, 1H). 
LRMS (thermospray) : m/z [MHl 316. 

Microanalysis: Found C. 64.57; H. 6.73; N. 13.15. C17H21N3O3 requires C, 64.74; H, 
6.71; N. 13.32%. 

Examples 198-199 

The preparation of the following tabulated Examples of the general fonnula 

HgC^/^N'' \ — OH 



were perfonned by a similar method to that of Example 197 using the p-diketone of 
Preparation 2 and the appropriate aryl alcohol as the starting materials. 



Example 
No. 




Analyticeil Data 


198 




NMR (400MHz, CDCI3): 6 = 1.04 (m. 6H), 2.42 (q, 
2H), 2.51 (q, 2H). 4,07 (m, 2H), 4.12 (m, 2H), 6.60 
(d, 1H), 7.25 (t, 1H), 7.49 (d, 1H), 7.53 (m, 2H). 7.82 
(m, 1H), 8.41 (m, 1H). 
LRMS (thermospray) : m/z fMHl 311. 


199 




NMR (400MHz, CDCI3): 5 = 1 .19 (m, 6H), 2.48 (q, 
2H), 2.51 (q. 2H), 4.03 (m, 2H), 4.10 (m, 2H), 7.06 
(s, 1H), 7.22 (m, 1H), 7.38 (t. 1H), 7.42 (m, 1H). 7.69 
(d, 1H), 7.79 (s. 1H), 7.80 (s, 1H). 
LRMS (thermospray) : m/z [MH^ 31 1 . 
Microanalysis: Found C, 72.16; H, 7.20; N, 8.95. 
Ci9H22N2O2.0.10EtOAc requires C. 72.45; H. 7.19; 



I 
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I N, 8.63%. 



EXAMPLE 200 

2-l4-r3.5-Di^1 rt-Dvrazol-1 -vl^phenoxv7-3.5-cliethvH H-Dvrazot-1 -vRethanol 




The protected alcohol from Preparation 88 (254mg, O.SSmmol) and p-toluene- 
sulphonic acid (lOmg, O.OSmmol) were dissolved in melJianoi (4ml) and stin-ed 
under nitrogen at room temperature for 18 hours. The solvent was removed under 
reduced pressure and tiie residue was partitioned between saturated aqueous 
sodium bicarbonate solution (20mi) and dichlorometfiane (20ml). The aqueous 
phase was extracted with dichloromethane (10ml) and tiie combined organic 
extracts were dried over magnesium sulphate, concentrated under reduced pressure 
and purified by flash chromatography on silica gel eluting with a solvent gradient of 
dichlorometiiane:methanol (100:0 changing to 93:7, by volume) to provide the titie 
compound (56mg) as a white solid, m.p. 108-1 10°C. 

NMR (400IVIH2. CDCI3): 5 = 1.11 (m, 6H), 2.46 (q, 2H), 2.53 (q, 2H), 4.01 (t, 2H), 
4.07 (t, 2H), 6.44 (s, 2H), 7.16 (s, 2H), 7.68 (s, 3H), 7.92 (s, 2H). 
LRMS (electrospray) : m/z [MH^ 393, [MHa*] 415. 

Microanalysis: Found C, 63.62; H, 6.11; N, 21.11. C21H24N6O2.O.O6CH2CI2 requires 
C, 63.63; H, 6.12; N, 21.14%. 
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EXAMPLE 201 

243.5-Diethvl-4-r3-f luoro-5-f 1 H-ovrazol-l - yhphenoxvl-l A^Dvrazol-1 -vBethanol 



The protected alcohol from Preparation 89 (38.6mg, 0.09mmoO and p-toluene- 
sulphonlc acid (3.5mg, 0.01 mmol) were dissolved in methanol (1ml) and stirred 
under nitrogen at room temperature for 18 hours. The solvent was removed under 
reduced pressure and the residue was partitioned between 10% aqueous potassium 
carbonate solution (4ml) and dichloromethane (4ml). The aqueous phase was 
extracted with dichloromethane (10ml) and the combined organic extracts were 
dried over magnesium sulphate, concentrated under reduced pressure and purified 
by flash chromatography on silica gel eluting with a solvent gradient of 
dichloromethane-.methanol (99:1 changing to 98:2, by volume) to provide Uie titie 
compound (23mg) as a white solid, m.p. 120-122°C. 

NMR (400MHz, CDCI3): 5 = 1 .14 (m. 6H), 2.48 (q, 2H), 2.55 (q, 2H). 4.06 (m, 2H). 
4.09 (m, 2H). 6.47 (s. 1H). 6.49 (s, 1H), 7.09 (s, 1H), 7.12 (s. 1H), 7.71 (s, 1H), 7.86 
(S.1H). 

LRMS (electrospray) : m/z [MNa*] 367. 

HRMS: [MH*1 Found 345.1717. C18H22FN4O2 requires 345.1722. 
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EXAMPLE 202 

3-(r3.5-Dieth vl-1-f2-hvdroxvethvn-1/^Dvrazol-4-vnoxvV-5-methoxvbenzonitrile 



The protected alcohol from Preparation 90 (400mg, I.OOmmol) and p-toluene- 
sulphonic acid (19mg, O.IOmmol) were dissolved in methanol (10ml) and stirred 
under nitrogen at room temperature for 18 hours. The solvent was removed under 
reduced pressure and the residue was partitioned between saturated aqueous 
sodium bicarbonate solution (20ml) and dichloromethane (20ml). The aqueous 
phase was extracted with dichloromethane (40mO and the combined organic 
extracts were dried over magnesium sulphate, concentrated under reduced pressure 
and purified by flash chromatography on a silica gel eluting with 
dichloromethaneimethanol (97:3, by volume) to provide the title compound (174mg) 
as an oil. 

NMR (400MHz, CDCI3): 5 = 1.09 (m. 6H), 2.40 (q, 2H), 2.49 (q. 2H), 3.78 (s, 3H), 
4.04 (m, 2H). 4.08 (m, 2H), 6.66 (s, 1H). 6.71 (s. 1H). 6.79 (s. 1H). 
LRMS (electrospray) : nVz [MH^ 316. 

Microanalysis: Found C, 63.63; H, 6.76; N, 13.06. C17H21N3O3.O.O8CH2CI2 requires 
C, 63.68; H, 6.68; N, 13.04%. 
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EXAMPLE 203 

2-r4-r3.5-DifluoroDhenoxvV-3.5-diethvl-1 H-Dvrazoi-1 -v nethvlamine 




The alcohol from Example 38 (371 mg, 1.25mmol), triphenylphosphine (984mg, 
3.75mmol) and phthalimide (552mg, 3.75mmol) were dissolved in tetrahydrofuran 
(20ml) at 0°C under nitrogen and diisopropylazodicarboxylate (738nl, 3.75mmol) 
dissolved in tetrahydrofuran (2ml) was added over 10 minutes. The reaction was 
allowed to warm to room temperature and was stinred for 18 hours. The solvent was 
removed under reduced pressure, the residue was dissolved in ethanoi (25ml) and 
hydrazine hydrate (SOSfjil, G.^mmol) was added. The slurry was stined for 4 hours 
at 45''C under nitrogen, concentrated under reduced pressure and the residue was 
dissolved in methanol. The solution was then passed through an SCX column 
eluting with methanol to remove Impurities, ttien 2M methanoiic ammonia solution to 
elute the product. The product was then purified by flash chromatography on 
alumina eluting with dichloromethane:methanol:0.88 ammonia (90:10:1, by volume) 
to provide the title compound (212mg) as an oil. 

NMR (400MHz, CDCb): 6 = 1.12 (m, 6H), 2.43 (q. 2H), 2.54 (q, 2H), 3.21 (t, 2H), 
4.07 (t, 2H), 6.43 (m, 3H). 

Microanalysis: Found C, 59.78; H, 6.50; N, 14.35. C15H19F2N3O.O.26H2O requires C, 
60.05; H, 6.56; N, 14.01%. 
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EXAMPLE 204 

3-ff1 -f2-Aminoethvn-3.5-diethvl-1H-pvrazol-4-vl1oxv\"5-fluoroben2ami^ 




The alcohol from Example 163 (142mg, 0.44mmol), triphenylphosphine (346mg, 
1.32mmol) and phthalimide (194mg, 1.32mmol) were dissolved in tetrahydrofuran 
(8ml) at O^'C under nitrogen and dlisopropylazodicarboxylate (260jxl, 1.32mmol) 
dissolved in tetrahydrofuran (1ml) was added over 10 minutes. The reaction was 
allowed to warm to room temperature and was stirred for 18 hours. The solvent was 
removed under reduced pressure, the residue was dissolved in ethanol (9ml) and 
hydrazine hydrate (1 07\x\, 2.2mmol) was added. The slurry was stirred for 4 hours at 
45*'C under nitrogen, concentrated under reduced pressure and the residue was 
dissolved in methanol. The solution was then passed through a polymer supported 
sulphonic acid column eluting with methanol to remove impurities, then 2M 
methanolic ammonia solution to elute the product. The product was then purified by 
flash chromatography on alumina eluting with dichloromethane:methanol:0.88 
ammonia (90:10:1 , by volume) to provide the title compound (60mg) as an oil. 

NMR (400MHz, CDCI3): 5 = 1.1 1 (m, 6H), 2.43 (q, 2H), 2.53 (q, 2H), 3.17 (t, 2H), 
4.05 (t, 2H), 6.01 (brs, 1H), 6.25 (brs. 1H), 6.75 (d, 1H), 7.16 (m, 2H). 
HRMS: [MH^ Found 321.1718. C16H21FN4O2 requires 321.1722. 
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EXAMPLE 205 

3-ff3-lsoDroDvl-5-methvl-1AfDvrazol-4-vnoxv1-5-methvibenzonitril9 




Hydrazine hydrate (100nl, 2.10mmoi) was added to a solution of the diketone from 
Preparation 91 (544mg, 2.10mmol) in acetic acid (10ml) under nitrogen at room 
temperature. After stirring for 64 hours, the mixture was concentrated under 
reduced pressure and the residue was purified by flash chromatography on silica gel 
eluting with pentane:ethyl acetate (66:34, by volume) to provide the title compound 
(308mg) as a pale yellow oil. 

NMR (400MHz, CDCb): 8 = 1.22 (d, 6H), 2.09 (s, 3H), 2.56 (s, 3H), 2.84 (m, 1H), 
6.91 (s, 1H). 6.94 (s, 1H). 7.11 (s. 1H). 
LRMS (thermospray) : m/z [MH^ 256. 

EXAMPLE 206 

3-ff1-(2-Aminoethvl)-3-isoDroDvl-5-methvl-1Afpvrazol-4-vnoxv>-5-methvlbenzonitrile 
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The pyrazole from Example 205 (70mg, 0.27mmol) and 2-chloroethylamine 
hydrochloride (38mg, 0.33mmol) were heated as a melt at 150°C for 18 hours. The 
residue was cooled and purified by flash chromatography on silica gel eluting with 
dichiorometnane:methanol:0.88 ammonia (95:5:0.5, by volume) to give the title 
compound (25mg). 

NMR (400MHz, CDCI3): 5 = 1.18 (m, 6H), 2.06 (s, 3H), 2.35 (s, 3H), 2.79 (m. 1H), 
3.19 (m, 2H). 4.04 (m, 2H), 6.89 (s, 1H). 6.97 (s, 1H), 7.12 (s, 1H). 
LRMS (etectrospray) : m/z [MH"*] 300. 

EXAMPLE 207 

2-r4-f3.5-Dic hloroDhenoxv)-3.5-diethvl-1 H-Dvrazol-1 -vn-Ai:-(2- 
Dvridinvlmethvnacetemide 



Standard solutions: The acid of Preparation 4 (BOOmg, 2.33mmol), rH4benzotriazol- 
1-yl)-A/,W,A/',W'-tetramethyluronlum hexafluorophosphate (822mg. 3.50mmol) and 
diisopropylethylamine (603mg, 4.66mmol) were separately dissolved in N,N- 
dimethylformamide (3x1 3ml). 2-(Methylamlno)pyridine (3mg, 0.029mmol) was 
treated with the standard solutions of the acid and coupling reagents (3x170m,I) in a 
96 well plate and the mixture was shaken for 14 hours at room temperature. The 
solvent was removed under reduced pressure and the mixture dissolved in 
dimethylsulphoxide (500fil) and purified by HPLC (Magellen Cb{2) 150x10mm 
column; a gradient mobile phase was used, 5:95 (by volume) to 95:5 (by volume) 
acetonitrile:(0.1% trifluoroacetic acid In water). 
Retention time: 5.69 minutes. 
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LRMS (electrospray) : m/z [MH^ 434. 



EXAMPLE 208 

r4-f3.5-DichlorophenoxvV3-methvl-1H-Dvrazol-5-vnaceton!trile 




CN 



The pyrazole of Preparation 8 (I.OOg, 2.60mmol) in tetrahydrofuran (10ml) was 
added in one portion to a solution of sodium cyanide (284mg, 5.20mmol) In water 
(10ml) at room temperature. The reaction was heated at SCC for 14 hours and 
cooled to room temperature. The solvent was removed under reduced pressure and 
the resulting brown solid was dissolved in dichloromethane (50ml) and water (50ml). 
The organic layer was separated, washed with water (50ml), brine (30ml), dried over 
magnesium sulphate, filtered and the solvent removed under reduced pressure to 
give a brown solid. The product was purified by flash chromatography on silica gel 
eluting with pentane:ethyl acetate (50:50, by volume) to give the title compound as a 
yellow solid (500mg), m.p. 150-152°C. 

NMR (400MHz, CDCb): 5 = 2.17 (s. 3H), 3.56 (s, 2H), 6.77 (s, 2H), 7.02 (s, 1H). 
LRMS (themiospray) : m/z [MH*] 282. 

EXAI\/IPLE 209 

1 -ir4-(3.5-DichloroDhenoxv)-3-methvl-1 W-Dvrazol-S-vnacetvDoiperidine 
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standard solutions: The acid of Preparation 92 (680mg, 2.16mmol) and 1H- 
benzotrlazoM -yl)-W,A/, A/' W-tetramethyluronium hexafluorophosphate (761 mg, 
3.23mmol) were separately dissolved In y\/,A^-dlmethylacetamlde:triethylamlne (96:4) 
(2x1 7ml). 

PIperldine (3mg, 0.031 mmol) was treated with the standard solutions of the acid and 
coupling reagents (250]il of each) in a 96 well plate and the mixture was shaken for 
14 hours at 80°C. The solvent was removed under reduced pressure and the 
mixture dissolved in dfmethylsulphodde (SOOpil) and purified by HPLC (Magellen 
Ci8(2) 150x10mm column; a gradient mobile phase was used, 5:95 (by volume) to 
95:5 (by volume) acetonitrile:(0.1% trifluoroacetic acid in water). 
Retention time: 4.7 minutes. 
LRMS (electrospray) : m/z [MH**] 368. 

EXAMPLES 210-217 

The compounds of the following tabulated Examples of the general formula: 




were perfonned by a similar method to that of Example 209 using the appropriate 
amine. 



LRMS 



Example No. 



X 



HPLC retention 
times / min 



(electrospray) m/z 
[MHI 



210 




3.9 



384 



H a. 



211 
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212 




5.4 


476 


213 




5.3 


458 


214 




5.1 


424 


215 




5.3 


458 


216 




4.9 


408 


217 




5.2 


404 



EXAMPLE 218 

3-chloro-5-r(5-(rf2-chlorobenzvhamino1methvll-3-methvl-1H-Dvrazol-4- 
vDoxvlbenzonitrile 




Standard solutions: The bromide of Preparation 18 (850mg, 2.30mmol) was 
dissolved in A/-methyipyrolidinone (43ml). 

2-Chiorobenzylamine (19mg, 0.13mmol) in a 96 well plate was treated with the 
solution of the bromide of Preparation 18 (500p,l) and the mixture was shal<en for 14 
hours at 80'*C. The solvent was removed under reduced pressure and the mixture 
dissolved in dimethylsulphoxide (500}J) and purified by HPLC (Magellen Cs(2) 
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150x1 0mm column; a gradient mobile phase was used, 5:95 (by volume) to 95:5 (by 

volume) acetonitrile:(0.1% trifluoroacetic acid in water). 

Retention time: 5.3 minutes. 

LRMS (electrospray) : m/z [MHT 386. 

EXAMPLES 219-249 

The compounds of the following tabulated Examples of the general formula: 




were performed by a similar method to that of Example 218 using the appropriate 



Example No. 


X 


HPLC retention 
tinnes / min 


LRMS 
(electrospray) m/z 


219 




4.2 


367 


220 




4.1 


366 


221 


a 


3.8 


374 


222 




3.2 


353 


223 




4.2 


366 
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224 


H ^CH, 


3.7 


334 


225 


/ 

1 

SO/IH, 


O "7 


A AC 


226 












4.1 


366 


227 














OOf 


228 


u 


4.2 


380 


229 










H 


3.6 


328 
















231 




4.3 


387 


232 


H F 








M 


4.0 






OF. 






233 












3.8 


353 


234 












3.7 


370 




HO 
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235 






4.1 


370 


236 




4.1 


396 


237 






4.1 


352 


238 


H 0-CH. 


4.1 


382 


239 


^\ 




4.4 


420 


240 


^/ OK. 


4.0 


362 


241 


— 


H,C— O 


4.1 


382 


242 




4.2 


372 


243 







3.2 


353 


Oil A 







4.2 


420 


245 




a 


4.4 


421 


246 




3.7 


353 


247 






4.4 


421 
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H 

/ 


4.1 


382 


249 




4.1 


382 



EXAMPLE 250 

3-4r3.5-Diethvl-1-r2-hvdrowethvlV1W-pwa2ol-4-vnoxvV5-rmethv lsulfanvnbenzonrt^ 




The protected alcohol from Preparation 93 (687mg, 1.65mmol) and p-toluene- 
sulphonic acid (32mg, 0.17mmol) were dissolved in metlianol (16ml) and stirred 
under nitrogen at room temperature. After 4 hours a second portion of p-toluene- 
sulphonic acid (32mg, 0.17mmol) was added. After 18 hours the solvent was 
removed under reduced pressure and the residue was partitioned between 
saturated aqueous sodium bicarbonate solution {20ml) and dichloromethane (20ml). 
The aqueous phase was extracted with dichloromethane (40ml) and the combined 
organic extracts were dried over magnesium sulphate, concentrated under reduced 
pressure and purified by flash chromatography on silica gel eluting with 
dichloromethaneimethanol (97:3, by volume) to provide the title compound (487mg) 
as a white solid, m.p. 72 ° C. 

NMR (400MHz, CDCI3): 5 = 1.14 (m, 6H), 2.44 (q, 2H), 2.49 (s. 3H), 2.53 (q, 3H), 
4.08 (m, 2H), 4.14 (m, 2H), 6.84 (s, 1H), 7.00 (s, 1H). 7.10 (s, 1H). 
LRMS (electrospray) : m/z [MH^ 332. 

Microanalysis: Found C, 61.36; H, 6.43; N. 12.55. Ci7H2iN302S requires C, 61.61; 
H, 6.39; N, 12.68%. 
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EXAMPLE 251 

3-ff3.5-Diethvl-1-(2-hvdroxvethviV1H-pvrazol-4-vnoxvV5-fmethvlsulfinvnbenzonitrile 



Wet alumina was prepared by adding water (1ml) to Brockman grade I alumina (5g). 
To a stirred solution of the sulphide from Example 250 (134mg, 0.40mmol) in 
dichloromethane (2ml) was added of wet alumina (400mg) followed by Oxone® 
(123mg, 0.4mmol) and the mixture was heated at reflux. After 1 hour a second 
portion of oxone (123mg, 0.40mmo[) was added and the mixture was heated for a 
further 2 hours. After cooling to room temperature the reaction mixture was filtered 
and the resulting solids were washed with dichloromethane (20ml). The filtrate was 
concentrated and was purified by flash chromatography on silica gel eluting with 
dichloromethanermethanol (a gradient from 99:1 to 90:10, by volume) to provide the 
title compound (92mg) as an oil. 

NMR (400MHz, CDCI3): 5 = 1.12 (m, 6H), 2.44 (q, 2H), 2.53 (q. 2H), 2.73 (s, 3H), 
4.06 (m, 2H), 4.18 (m, 2H). 7.24 (s, 1H), 7.45 (s, 1H), 7.49 (s. 1H). 
LRMS (electrospray) : m/z [M+Na*] 370. 
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EXAMPLE 252 

3-ff3.5-DiethvH -f2-hvdroxvethvn-1 H-Dvrazol-4-vnoxvV5-(methvlsulfonvnbenzonitrile 



To a stirred solution of the sulphide from Example 250 (133mg, 0.4mmol) in 
dichloromethane (2ml) at -78°C was added a solution of meta-chloro'peroxybenzoic 
acid (138mg of 50% by weight mixture, 0.4mmol) in dichloromethane (2ml). The 
cooling bath was removed and the solution was stirred at room temperature for 4 
hours. The mixture was quenched by addition of saturated aqueous sodium 
bicarbonate solution (6ml) and extracted with dichloromethane (3x5ml). The 
combined oi^anic components were dried over magnesium sulphate and 
concentrated. Analysis of the NMR (400MHz, CDCI3) suggested a mixture of the 
desired product and the suiphoxide from Example 251. The crude product mbcture 
was dissolved in dichloromethane (2ml), cooled to -78°C and to this was added 
meta-chloroperoxybenzoic acid (138mg of 50% by weight mixture, 0.4mmol) in 
dichloromethane (2ml). The cooling bath was removed and the mixture was stirred 
at room temperature for 1 hour. The mixture was quenched by addition of saturated 
aqueous sodium bicarbonate solution (6ml) and extracted with dichloromethane 
(3x5ml). The combined organic components were dried over magnesium sulphate 
and concentrated. The crude product mixture was purified by flash chromatography 
on a silica gel eluting with dichloromethane:methanol (98:2, by volume) to provide 
the title compound contaminated with meta-chloroperxoybenzolc acid. To a solution 
of this crude product in dichloromethane at -78^C was added dimethylsulphoxide 
(30|xl, 0,4mmol). The cooling bath was removed and the mixture was stirred at room 
temperature for 15 minutes. The mixture was quenched by addition of 10% aqueous 
potassium carbonate solution (10ml) and the dichloromethane was evaporated. The 
remaining aqueous mixture was then extracted with diethyl ether (2x1 Omi) and ethyl 
acetate (10ml). The organic components were combined, dried over magnesium 
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sulphate and concentrated to give the crude product mixture which was purified by 
flash chromatography on a silica gel eluting with dichloromethane:methanol (98:2, 
by volume) to provide the title compound (26mg) as a white solid, m.p. 133 "C. 

NMR (400MHz. CDCI3): 5 = 1.10 (m. 6H), 2.39 (q, 2H), 2.51 (q, 2H), 3.06 (s. 3H), 
4.05 (m, 2H), 4.1 0 (m, 2H), 7.39 (s, 1 H), 7.67 (s, 1 H). 7.84 (s, 1 H). 
LRMS (electrospray) : m/z [M+Na*] 385. 
HRMS: [MH"^ 364.1329. C18H20N6O2 requires 364.1326. 

EXAMPLE 253 

3-ff3.5-Diethvl-1 -(2-hvdroxvethvlV1 H-Dvrazol-4-vnoxvV5-r2- 
(dimethvlamino)ethoxv1benzonitrile 



To a stirred solution of the protected alcohol from Preparation 94 (180mg, 
0.39mmol) in methanol (4ml) was added para-toluenesulphonic acid (89mg, 
0.47mmol). After 18 hours at room temperature the solvent was evaporated under 
reduced pressure and the residue was partitioned between dichloromethane (5ml) 
and 10% aqueous potassium carbonate solution (5ml). The aqueous phase was 
separated and extracted with a dichloromethane (3ml). The organic components 
were combined, dried over magnesium sulphate and concentrated under reduced 
pressure. The crude product mixture was purified by flash chromatography on silica 
gel eluting with dichloromethane:methanol (95:5, by volume) followed by 
dichloromethane:methanol:ammonla (80:20:1, by volume) to provide the title 
compound (63mg) as an oil. 

NMR (400MHz, CDCI3): 5 =1.13 (m, 6H), 2.43 (m. 8H). 2.52 (q, 2H), 2.85 (m, 2H), 
3.81 (broad s. 1 H). 4.08 (m. 6H), 6.70 (s, 1H). 6.78 (s, 1H), 6.81 (s, 1H). 
LRMS (APCI) : m/z [MH*I 373. 
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EXAMPLES 254-256 

The compounds of the following tabulated Examples of the general formula: 




were performed by a similar method to that of Example 253 using as starting 
material the appropriate protected alcohol (PA) from Preparations 95-97. 



Example 
No. 


PA prep 
No. 


R 


Analytical Data 


254 


95 


CH2CH2NHMe 


NMR (400MHz, CDCI3): 8= 1.13 (m, 
6H), 2.42 (q. 2H), 2.53 (q, 2H). 2.59 (s, 
3H), 3.12 (t, 2H), 4.05 (m, 2H), 4.09 (m, 
2H), 4.16 (t, 2H), 6.75 (s, 1H), 6.81 (s, 
1H), 6.82 (s, 1H). 
LRMS (APCI): m/z [MH*] 359 
HRMS: [MH*] 359.2083. C19H27N4O3 
requires 359.2078. 


255 


96 


CH2CONH2 


^H NMR (400MHz, CDCI3): 5= 1.11 (m, 
6H), 2.41 (q, 2H), 2.52 (q, 2H). 4.05 (t. 
2H), 4.09 (t, 2H), 4.46 (s, 2H), 5.74 (broad 
s, 1H), 6.42 (broad s, 1H), 6.69 (s, 1H), 
6.85 (s, 2H). 

LRMS (APCI): m/z 359 (MH*) 
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256 


97 


CH2CH2OCH3 


NMR (400MHz, CDCI3): 5= 1.12 (m, 








6H), 2.42 (q, 2H), 2.51 (q, 2H), 3.44 (s, 








3H), 3.73 (t, 2H), 4.09 (m, 6H), 6.71 (s, 








1H), 6.77 (s,1H), 6.83 (s.lH). 








LRMS (electrospray): m/z 360 (MH"^ 








HRMS: [MHl 360.1920. C19H26N3O4 








requires 360.1918. 



EXAMPLE 257 

3-iri-(2-Anriinoethvl^-3.5-d iethvl-1^Dvrazol-4-vnoxvV5-methQxvb6n2on}trite 




The alcohol from Example 202 (87mg, 0.28mmol), triphenylphosphine (220mg, 
0.84mmol) and phthallmlde (124mg, 0.84mmol) were dissolved in tetrahydrofuran 
(5ml) at O^C under nitrogen and dli'sopropylazodicarboxylate (165jil, 0.84mmol) 
dissolved in tetrahydrofuran (1ml) was added dropwise. The reaction was allowed 
to wamn to room temperature and was stirred for 18 houre. The solvent was 
removed under reduced pressure, the residue was dissolved in ethanol (6ml) and 
hydrazine hydrate (68^-1, 1 .40mmol) was added. The slurry was stirred for 48 hours 
at room temperature under nitrogen, concentrated under reduced pressure and the 
residue was dissolved in methanol. The solution was then passed through an SCX 
column eluting with methanol to remove Impurities, then 2M ammonia in methanol 
solution to elute the product. The product was then purified by flash 
chromatography on silica gel eluting with dichloromethane:methanol (95:5) then 
dichloromethane;methanol:0.88 ammonia (90:10:1, by volume) to provide the title 
compound (67mg) as an oil. 
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NMR {400MH2, CDCI3): 5 = 1.13 (m, 6H). 2,19 (broad s, 2H), 2.43 (q. 2H), 2.54 
(q, 2H), 3.19 (t, 2H), 3.60 (s, 3H), 4.06 (t, 2H), 6.68 (s, 1H). 6.73 (s, 1H). 6.80 (s, 

1H). 

LRMS (electrospray): ni/z315 (MH*^ 

HRMS: [MH1 315.1819. C17H23N4O2 requires 315.1816. 

EXAMPLE 258 

3-{ri "f2-Aminoethvl>-3,5-diethvH H-pvrazol"4-vnoxvV5-(1 H-DvrazoM -vnbenzonitrile 



The alcohol from Example 164 (162mg, 0.46mmol), triphenylphosphine (362mg, 
I.SSmmol) and phthalimide (203mg, I.SSmmol) were dissolved In tetrahydrofuran 
(8ml) at 0°C under nitrogen and diisopropylazodicarboxyiate (272fxl, I.SSmmol) 
dissolved in tetrahydrofuran (1ml) was added dropwise. The reaction was allowed 
to warm to room temperature and was stirred for 18 hours. The solvent was 
removed under reduced pressure, the residue was dissolved in ethanol (9ml) and 
hydrazine hydrate (1 12pJ, 2.3mmol) was added. The slurry was stirred for 48 hours 
at room temperature under nitrogen, concentrated under reduced pressure and the 
residue was dissolved In methanol. The solution was then passed through an SCX 
column eluting with methanol to remove impurities, then 2M ammonia in methanol 
solution to elute the product. The product was then purified by flash 
chromatography on silica gel eluting with dichloromethane:methanol (95:5) then 
dichloromethane:methanol:0.880 ammonia (90:10:1, by volume) to provide the title 
compound (62mg) as an oil. 

NMR (400MHz, CD3OD): 5 = 1.15 (m, 6H), 2.46 (q, 2H), 2.63 (q, 2H), 3.13 (t, 2H), 
4.1s (t, 2H), 6.54 (s, 1H), 7.17 (s, 1H), 7.69 (s, 1H), 7.72 (s, 1H), 7.82 (s, 1H), 8.32 
(sJH). 
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LRMS (APCI): m/z 351 (MH*) 

HRMS: [MHl 351.1929. C19H22N4O2 requires 351.1928. 
EXaivIFLE 259 

S.S-DichloroDhenvl-S-me thvl-S-rrs-methvl-l .2.4-oxaciiazol-5-vnmethvn-1H^Dvrazol-4- 
vl ether 



To a stirred solution of the add (lOOmg, 0.33mmol) from Preparation 92 In 
dimethylfonnamide (2ml) was added carbonyldiimidazole (59mg, 0.36mmol) in one 
portion. After 30 nrilnutes at room temperature (12)-Ar-hydroxyethanimidamide 
(27mg, 0.36mmol) was added and the reaction mixture was stirred at room 
temperature for 3 hours. A second portion of carbonyldiimidazole (59mg, 0.36mmol) 
was added and the mixture was heated at 100°C for 12 hours. After cooling to room 
temperature water (30ml) was added and the mixture was extracted with ethyl 
acetate (3 x 20ml). The combined organic components were dried over magnesium 
sulphate and concentrated under reduced pressure to give a brown oil. The cmde 
product mixture was purified by flash chromatography on silica gel eluting with ethyl 
acetate:pentane (30:70, by volume) to provide the title compound (40mg) as a pale 
yellow oil. 

NMR (400MHz, CDCI3): 5 = 2.12 (s. 3H), 2.29 (s, 3H), 4.08 (s, 2H). 6.74 (s, 2H), 
6.98 (s, 1H). 

LRMS (electrospray): m/z 339 (MH^ 
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EXAMPLE 260 

3"Fluoro5"iri 2-hvdroxvethvlV5"methvl-3"ftrifluoromethvlV1 H-pyrazoM- 
vnoxv^benzonitrile 




To a stirred solution of the protected alcohol {85mg, 0.21 mmol) from Preparation 99 
In methanol (0.5ml) was added para-toluenesulphonic acid (4mg, 0.02mmol). After 5 
hours the reaction mixture was concentrated under reduced pressure, dissolved in 
dichloromethane (20ml), washed with saturated sodium bicarbonate solution (20ml), 
dried over magnesium sulphate and concentrated under reduced pressure. The 
crude product mixture was purified by flash chromatography on silica gel eluting with 
pentaneiethyl acetate (60:40 followed by 40:60, by volume) to provide the title 
compound (54mg) as a white solid. 

NMR (400MHz, CDCI3): 5 = 2.19 (s, 3H), 2.45 (t, 1H), 4.10 (m, 2H), 4.20 (m, 2H), 
6.87 (d, 1H), 6.96 (s, 1H), 7.05 (d, 1H). 
LRMS (APCI): m/z 330 (MH*) 

Microanalysis: Found C, 51.38; H, 3.52; N, 12.37. C14H11F4N3O2 requires C, 51.07; 
H, 3.37; N, 12.76%. 

EXAMPLE 261 

5-rr3.5-Diethvl-1 'f2-rf2-methoxvethoxvlmethoxv1ethvlV1 pvrazoM- 
vhoxvlisophthalonitrile 
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To a stirred solution of tlie alcohol (5.0g, 16.11mmol) from Example 119 in 
tetrahydrofuran (65ml) at O^C was added 2-methoxyethoxymethylchloride (2.39ml, 
20.94mmol) followed by sodium hydride (838mg of a 60% by weight dispersion in 
oil, 20.94mmol). After 10 minutes the reaction mixture was heated at SO'^C for 18 
hours. After cooling to room temperature, the mixture was diluted with saturated 
aqueous ammonium chloride solution dropwise (3ml). The mixture was concentrated 
under reduced pressure and the residue was partitioned between dichloromethane 
(250ml) and water (200ml). The aqueous phase was separated and extracted with 
dichloromethane (150ml). The organic components were combined, dried over 
magnesium sulphate and concentrated under reduced pressure. The crude product 
mixture was purified by flash chromatography on silica gel eluting with 
dichloromethane, followed by dichloromethanermethanol (99:1, by volume) to 
provide the title compound (5.38g) as a colourless oil. 

NMR (400MHz, CDCI3): 5 = 1 .10 (m, 6H), 2.39 (q, 2H), 2.55 (q, 2H), 3.38 (s, 3H), 
3.51 (m, 2H). 3.56 (m. 2H), 3.93 (t, 2H). 4.20 (t, 2H), 4.66 (s, 2H), 7.38 (s, 2H), 7.56 
(s, 1H). 

LRMS (APCI): m/z 399 (MH^) 

Microanalysis: Found C, 62.11; H, 6.67; N, 13.51. C21H26N4O4+O.43H2O requires C, 
62.09; H, 6.67; N, 13.79%. 

EXAMPLE 262 

3-Cvano-5-(r3.5-di6thvl-1 -f2-hvdroxvethvlV1 H-Dvrazol-4-vnoxvTbenzamide 



To a stirred solution of the pyrazole (60mg) from Preparation 100 In 
dichloromethane (4ml) was added aluminium trichloride (134mg, Immol). After 18 
hours, ice was added, the mixture was neutralised using saturated aqueous sodium 



o 
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bicarbonate solution, diluted witli water (30mO and extracted witli dichlorometlnane 
(2x40ml). The organic components were combined, dried over magnesium sulpliate 
and concentrated under reduced pressure. Tlie cmde product mixture was purified 
by flash chromatography on silica gel eluting with dichloromethaneimethanol (95:6, 
by volume) to provide the title compound (27mg) as a colourless glass. 

NMR (400MHz, CDCI3): 5 = 1.10 (m, 6H), 2.40 (q. 2H), 2.52 (q. 2H). 4.07 (m, 4H), 
7.25 (s, 1H), 7.60 (s, 1H). 7.65 (s, 1H). 
LRMS (APCI): m/z 329 (MH*) 

EXAMPLE 263 

S-ffS-Ethvl-S-n -hvdroxvethvn-1 H-Dvrazol-4-vnoxv ^isoDhthalonitrile 




OH 



To a stin-ed solution of the pyrazole from Preparation 102 (219mg, 0.57mmol) in 
tetrahydrofuran (2.5ml) was added saturated aqueous sodium carbonate solution 
(0.5ml). The reaction mixture was stirred at room temperature for 4 hours and then 
heated at reflux for 18 hours. The reaction mixture was concentrated under reduced 
pressure and the residue was partitioned between dichloromethane (20ml) and 
water (20ml). The organic phase was dried over magnesium sulphate and 
concentrated under reduced pressure. The cmde product mixture was purified by 
flash chromatography on silica gel eluting with dichloromethane:methanol (a 
gradient from 100:0 to 90:10, by volume) to provide the title compound (68mg) as a 
white solid. 

NMR {400MHz, CDCI3): 5 =1.21 (t, 3H), 1.51 (d, 3H), 2.54 (q, 2H), 4.89 (q, 1H), 
7.25 (s, 2H), 7.43 (s, 1H). 
LRMS (APCI): m/z 283 (MH^ 
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EXAMPLE 264 

5-f r5-Ethvl-3-f 1 -hvdroxvethvn-1 -(2-hvdroxvethv»-1 W-Dvra2ol-4-vnoxvTisoDhthalonitrile 



To a stirred solution of tiie pyrazoie from Preparation 103 (BOmg, 0.19mmol) in 
metfianol (1ml) was added para-toluenesulphonlc acid (4mg, 0.02mmol). After 5 
hours at room temperature the reaction mixture was concentrated under reduced 
pressure and the residue was partitioned between dichloromethane (20ml) and 
water (20ml). The organic component was dried over magnesium sulphate and 
concentrated under reduced pressure. The crude product mixture was purified by 
flash chromatography on silica gel eluting with dichloromethane:methanol (a 
gradient from 100:0 to 95:5, by volume) to pro\^de the title compound (44mg) white 
solid. 



mR (400MHz, CDCI3): 5 =1.11 (t, 3H). 1.46 (d, 3H), 2.54 (q. 2H). 4.10 (q, 2H), 
4.17 (q, 2H), 4.79 (q, 1H), 7.44 (s, 2H), 7.57 (s, 1H). 
LRMS (APCI): m/z 327 (MH^^ 




OH 
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EXAMPLE 265 

3-(f3,5-Diethvl-1 -f2-hvdroxvethvlV1 H-DvrazoM'Vl1oxvV5'f5-trifluoromethvl-1 .2.4 
oxadiazol-3-vhbenzonitrile 



To a stirred solution of the pyrazole from Preparation 105 (235mg, 0.46mmol) in 
dichloromethane (2ml) was added aluminium trichloride (373mg, 2.8mmol). The 
reaction mixture was stirred at room temperature for 48 hours, diluted with water 
(6ml) and extracted with dichloromethane (6ml). The organic component was 
concentrated under reduced pressure and purified by flash chromatography on silica 
gel elutmg with dichloromethane:methanol (a gradient from 99:1 to 80:20, by 
volume) followed by dichloromethane:methanol:0.88 ammonia (80:20:1, by volume) 
to provide an impure sample of the title compound (44mg) as a white solid. The 
product was further purified by HPLC using a Phenomonex Luna Ci8 150x21 .2mm 
column eluting with a solvent gradient of 5:95 0.1% aqueous trifluoroacetic acid in 
acetonitrile:acetonitrile (0-1 min 80:20; 1-7min 80:20 changing to 0:100; 7-12min 
0:100; 12-12.1min 0:100 changing to 80:20; 12.1-15min 80:20) to provide the title 
compound (38mg) as a white solid. 




Retention time 5.7minutes. 

LRMS (electrospray): m/z422 (MH^ 
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EXAMPLES 266-268 

The compounds of the following tabulated Examples of the general formulsi: 




were prepared by a similar method to that of Example 265 using the appropriate 
protected alcohol (PA) from Preparation 106-108. 



Example No. 


PA prep No. 


R 


Analytical Data 


266 


106 


Me 


Retention time 4.8 minutes 

LRMS (electrospray): m/z [MH^ 368 


267 


107 


Et 


Retention time 5.3 minutes 

LRMS (electrospray): m/z [MH*| 382 


268 


108 


'Pr 


Retention time 5.7 minutes 

LRMS (electrospray): m/z 396 (MH*) 
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EXAMPLE 269 

5-rm4-f3-Chloro-5-cvanoDh6noxvV3-methvl-1H-Dvrazol-5- 
vnmethvl^amino^methvnnicQtinamide 




To a stirred solution of the amine from Preparation 1 1 1 (650mg, 1 .70mmo)) In iso- 
propyl alcoiiol (6ml) was added the pyrazole from Preparation 18 (210mg, 
0.57mmol) followed by potassium carbonate (240mg, 1.70mmol). The reaction 
mixture was heated at reflux for 1 .5 hours. After cooling to room temperature the 
mixture was concentrated under reduced pressure and the crude product mixture 
was purified by flash chromatography on silica gel eluting with 
dichloromethane:methanol:0.88 ammonia (95:5:0.5 then 90:10:1 then 80:20:1, by 
volume) which gave an impure sample of the desired product Rash 
chromatography was repeated eluting wltti dichloromethane:methanol:0.88 
ammonia (100:0:0 then 95:5:0.5 then 90:10:1, by volume) to provide the title 
compound (lOmg) as a pale yellow solid. 

NMR (400MHz, CD3OD): 5 = 2.05 (s, 3H), 3.62 (s, 2H), 3.79 (s, 2H). 7.16 (m. 
1H), 7.18 (m, 1H), 7.38 (s, 1H), 8.15 (s, 1H), 8.54 (s. 1H). 8.84 (s, 1H). 
LRMS (APCI): m/z419 (M+Na") 

HRMS: [MH*1 397.1 173. C19H18N6O2CI requires 397.1 175. 
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EXAMPLE 270 

2-rar4-(3-Chloro-5-cvanoDhenoxvV3-methvl-1/^^pvrazol-5- 
vnmethvftamino^methvnisonicotinamide 




To a stirred suspension of the amine from Preparation 115 (250mg, 1.66mmol) and 
the pyrazole from Preparation 18 (155mg, 0.42mmol) in isopropanol (6ml) was 
added tetiahydofuran (2ml). The mixture was heated at reflux for 2 hours after which 
the reaction mixture was concentrated under reduced pressure. The cmde product 
mixture was purified by flash chromatography on silica gel eluting wflh 
dlchloromethane:methanol:0.88 ammonia (85:15:1, by volume) to provide an impure 
sample of the title compound. The product was further purified by HPLC using a 
Phenomonex Luna Cb{U) lOfiM 150x21. 2mm column eluting with a solvent gradient 
of 5:95 0.1% aqueous trifluoroacetic acid in acetonitrile:acetonltrile (0-6min 95:5 
changing to 0:100; 6-10min 0:100) to provide the title compound (65mg) as an off- 
white solid. 

Retention time: 3.40 minutes 

NMR (400MHz, CD3OD): 5 = 2.14 (s, 3H), 4.21 (s, 2H), 4.50 (s, 2H), 7.19 (s. 1H), 
7.27 (m. 1H), 7.43 (m, 1H), 7.48 (m, 1H), 7.78 (m, 1H), 8.88 (d, 1H) 
LRMS (electrospray): m/z 397 (MH=) 

Microanalysis: Found C, 44.56; H, 3.41; N. 14.07. CigHiyNeOzCI+l .9.CF3CO2H 
requires C. 44.64; H. 3.11; N, 13.70%. 



wo 02/085860 



PCT/IB02/01234 



186 

EXAMPLE 271 

Diftert-butvn 2-r4-f3.5-dicvanoDhenoxvV3-5-diethvl-1 H-Dvrazol-1-vnethvl phosphate 




To a stirred solution of the alcohol from Example 119 (500mg, I.SOmmol) in 
dichloromethane (5ml) was added tetrazole (226mg, 3.20mmol) followed by di-tert- 
butyl-N,N-diisopropylphosphoramidlte (1.02ml, 3.20mmol). After stirring for 4 hours 
at room temperature the reaction mixture was cooled to 0°C and meta- 
chloroperoxylienzoic acid (I.Og of 50% by weight mixture, 3mmol) was added 
portlonwise (CARE. EXOTHERM). After 10 minutes the mixture was warmed to 
room temperature and was diluted with dichloromethane (50mt). The solution was 
washed with saturated aqueous sodium caibonate solution (20ml) and the aqueous 
component was separated and extracted with dichloromethane (20ml). The 
combined organic components were washed with brine (20ml), dried over 
magnesium sulphate and concentrated under reduced pressure. The crude product 
mixture was purified by flash chromatography on silica gel eluting with 
dichloromethane:methanol:0.88 ammonia (100:0:0 then 99:1:0.1 then 98:2:0.2, by 
volume) to provide a sample of the title compound (660mg) 

NMR (400MHz, CDCI3): 5 = 1.10 (m, 6H), 1.43 (s, 18H), 2.38 (q, 2H), 2.55 (q, 
2H), 4.26 (m, 4H), 7.38 (s, 2H), 7.54 (s, 1 H). 
LRMS (electrospray): m/z 525 (MH*) 

Microanalysis: Found C, 57.77; H, 7.38; N, 10.33. C25H35N4O5P+H2O requires C, 
57.68; H, 7.16; N, 10.76%. 
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EXAMPLE 272 

2-r4-(3.5-Dicvanophenox v)-3.5-di6thvl-1 H-pvrazol-l -vnethvl dihvdroaen Phosphate 



To a stirred solution of the phosphate ester from Example 271 (250mg, 0.48mmol) 
in dichloromethane (10ml) at 0°C was added trifluoroacetic acid (0.5ml). The 
reaction mixture was allowed to warm to room temperature and after 4 hours it was 
concentrated under reduced pressure. The residue was purified by HPLC using a 
Phenomonex Luna C8(ll) lOjjiM 150x21 .2mm column eluting with a solvent gradient 
of 5:95 0.1% aqueous trifluoroacetic acid in acetonltrlleracetonltrile (0-1.9min 95:5; 
2-10min 90:10 changing to 30:70; 1 0.0-1 3.8min 30:70; 1 3.8-1 3.9mln 30:70 changing 
to 95:5; 1 3.9-1 5min 95:5) to give a sample of the desired product. This sample was 
further purified by recrystallisation using acetonitrile/water which gave the title 
compound as a white solid, m.p. 1 98-1 99 °C. 

Retention time: 2.31 minutes. 

NMR (400MHz, CD3OD): 5 = 1.09 (m, 6H). 2.35 (q, 2H), 2.61 (q. 2H), 4.28 (m, 
4H), 7.55 (s,2H), 7.79 (s,1H). 
LRMS (APCI): m/z391 (MH*) 

Microanalysis: Found C, 50.99; H, 4.92; N, 14.06. C17H19N4O5P+O.5H2O requires C, 
51.13; H, 5.05; N. 14.03%. 
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EXAMPLE 273 

5-fr3.5-Diethvl-1-(2-hvdroxvethvl^-1 H43vra2Ql-A-vnoxvl isophthalonitrile sulfate salt 



To a stirred solution of the pyrazoie from Example 119 (200mg, 0.65mmol) in 
acetone (5ml) was added sulfuric acid (0.32ml of a 2M aqueous solution, 0.64mmol) 
and the mixture was stirred at room temperature and the solvent allowed to 
evaporate. The residue was recrystallised (toluene/acetone) to give the title 
compound (160mg) as a white powder, m.p. 105-1 lO^C. 

mn (400 MHz, CDCI3): 6 = 1.22 (m, 6H), 2.70 (m, 4H), 4.12 (bs, 1H), 4.59 (m, 
2H), 4.75 (bs, 1H), 7.66 (s. 1H), 7.69 (m, 1H), 7.72 (s, 1H). 
Microanalysis; Found C, 50.29; H, 4.90; N, 13.48. C17H18N4O2.H2SO4 requires C, 
49.99; H, 4.93; N, 13.72%. 

EXAMPLE 274 

5-ir3.5-Dlethvl-1 -f2-hvdroxvQthvn-1 H-Dvra zQl-4^vnoxvlisophthalonltrile 
benzenesulfonic acid salt 




.H2S04 
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To a stirred solution of the pyrazole from Example 119 (20g, 65mmol) in acetone 
(200ml) was added benzenesulfonic acid (10.7g, 68mmol) and the mixture was 
stirred at room temperature for 10 minutes. The reaction mixture was concentrated 
ur iuer i tHJu(:;tiXi piBSBUTd and iim residue was recrystaiiised twice (acetone) to give 
the title compound (I6.2g) as a white powder, m.p. 142-144°C. 

HMH (400 MHz, CDCI3): 5 = 1 .05-1 .08 (m, 6H), 2.59 (q, 2H), 2.68 (q, 2H). 4.04 (t, 
2H), 4.54 (t, 2H), 7.35-7.42 (m, 3H), 7.55 (s, 1H), 7.64 (s, 1H), 7.86 (d, 2H). 
Microanalysis: Found C, 58.86; H, 5.13; N, 11.88. C23Ha4N406S requires C, 58.96; 
H, 5.16; N, 11.96%. 

EXAMPLE 275 

5-ff3.5-Diethvl-1-f2-hvdroxvethvn-1 Dvrazol-4-vnoxv)isoDhthalonitrile tosvlate salt 




To a stirred suspension of the pyrazole from Example 119 (SOOmg, 1 .OOmmoi) in 
ethanol (2ml) was added p-toluenesulfonic acid (202mg, I.IOmmol) and the mixture 
was heated on an oil bath until the solids dissolved. The reaction mixture was 
cooled to room temperature and concentrated under reduced pressure. The residue 
was crystallised (diethyl ether), filtered and recrystaiiised (isopropyl alcohol) to give 
the title compound (200mg) as a white solid, m.p. 120''C. 

NMR (400 MHz, DMSO-cfe): 6 « 1.00 (m, 6H), 2.24 (m, 5H), 2.49 (m, 2H), 4.00 
(m, 2H), 7.1 1 (d, 2H), 7.45 (d, 2H), 7.73 (s, 2H), 8.09 (s, 1H). 
Microanalysis: Found C, 59.64; H, 5.46; N, 11.60. C24H26N4O6S requires C, 59.74; 
H, 5.43; N, 11.61%. 
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EXAMPLE 276 

S-ff3.5-Diethvl-1 -(2-hvclroxvethvlV1 H-Dvra2ol-4-vnoxvtisoDhthalonitnte mesylate salt 



To a stirred suspension of the pyrazole from Example 119 (250mg, 0.83mmol) in 
isopropyl alcohol (3ml) was added methanesulfonic acid (52mJ, 0.91 mmol) and the 
mixture was heated on an oil bath until the solids dissolved. The reaction mixture 
was cooled to room temperature and concentrated under reduced pressure to a 
volume of 1ml. A white solid precipitated out which was washed with cold isopropyl 
alcohol to give the title compound (239mg) as a white solid, m.p. 144-146*'C. 

NMR (400 MHz, DMSO-db): 6 = 1.02 (m, 6H), 2.32 (q, 2H), 2.43 (s, 3H), 2.52 (m, 
2H), 3.73 (m, 2H), 4.02 (m. 2H), 7.75 (s. 2H), 8.1 1 (s, 1 H). 
Microanalysis: Found C, 53.20; H. 5.52; N, 13.68. C18H22N4O5S requires C, 53.19; 
H, 5.46; N. 13.78%. 

EXAMPLE 277 

3-f ri -(2-Amlnoethvn-3.5-diBthvl-1 H-Dvrazol-4-vnoxvV-5-methvlbenzonltrile bls- 
mesylate salt 




■SOsHMe 




•2S0.HMe 
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To a stirred solution of the amine from Example 125 (1 19mg, 0.40mmol) In ethanol 
(2ml) was added methanesulfonic acid (1 .00ml of a 0.84M solution in ethanol, 
0.84mmol). The reaction mixture was concentrated under reduced pressure to 
remove some of the ethanoi. A mixture of diethyi ether and acetone were added and 
a white solid precipitated out which was filtered and washed (diethyl ether/acetone) 
to give the title compound (153mg) as a white solid, m.p. 146-1 48°C. 

NMR (400 MHz. CD3OD): 8 = 1.09 (m. 6H). 2.33 (s, 3H). 2.39 (q, 2H), 2.55 (q, 
2H), 2.68 (s, 6H), 3.42 (t, 2H), 4.29 (t, 2H), 6.93 (s, 1H), 7.06 (s, 1H), 7.19 (s, 1H). 
LRMS (thermospray): m/z [free base+H^ 299 

Microanalysis: Found C, 45.83; H, 6.12; N, 1 1.27. C19H30N4O7S2.O.5OH2O requires 
C, 45.68; H, 6.25; N, 11.21%. 

EXAMPLE 278 

3-(ri -(2-Aminoethvn-3.5-diethvl-1 H-Dvrazol-4-vnoxv^5-methvlt)en2onitrile phosphate 
salt 



To a stirred solution of the amine from Example 125 (251 mg, 0.84mmol) in ethanol 
(5ml) was added phosphoric acid (BSui, 0.93mmol). The resulting precipitate was 
filtered, washed (ethanol then diethyl ether) and dried to give the title compound 
(265mg) as a white solid, m.p. 210-211 °C. 

NMR (400 MHz, CD3OD): 5 = 1.08 (m, 6H), 2.32 (s, 3H). 2.39 (q, 2H), 2.56 (q, 
2H), 3.39 (m, 2H). 4.29 (m, 2H). 6.93 (s, 1H), 7.05 (s. 1H), 7.18 (s, 1H). 
LRMS (thermospray): m/z [free base+H^ 299 

Microanalysis: Found C, 51.26; H, 6.36; N, 14.08. C17H25N4O5P requires C, 51.51; 
H, 6.36; N, 14.14%. 




•H3PO4 
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EXAMPLE 279 

3-(ri-(2-AminoethvlV3.5-diethvl-1 H-Dvrazol-4-vnoxvV -5-methvlbenzonitrile (U tartrate 
salt 



To a stirred solution of the amine from Example 125 (500mg, 1.68mmoO in acetone 
(1 5ml) was added (L)-tartaric acid (252mg, 1 .68mmoO and the mixture was heated 
on an oil bath until complete dissolution had occurred. The mixture was cooled to 
room temperature and a white precipitate formed which was filtered and washed 
(acetone) to give the title compound (515mg) as a white powder, m.p. 159-1 6l'*C. 

NMR (400 MHz, CD3OD): 5 = 1.05-1.10 (m, 6H), 2.32 (s, 3H). 2.34-2.41 (m, 2H), 
2.53-2.57 (m, 2H), 3.40 (m. 2H), 4.27 (m, 2H), 4.35 (s, 2H), 6.93 (s, 1H), 7.05 (s. 
1H), 7.17 (s,1H). 

LRMS (electrospray): m/z [free base+H*] 299 

Microanalysis: Found C, 54.80; H, 6.38; N, 12.11. C21H28N4O7.O.65H2O requires C, 
54.81; H, 6.42; N, 12.10%. 

EXAMPLE 280 

3-(ri-(2-Aminoethvl)-3.5-diethvi-1/-fDvrazol-4-vnoxvV-5-methvlbenzonitri lQ succinate 
salt 




• (L)-HO2CCH(0H)0H(0H)CO2H 



Me. 




,CN 



• HOzGGHaCHzCOzH 
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To a stirred solution of the amine from Example 125 (235mg, 0.79mmoO in acetone 
(7mi) was added succinic acid (93mg, 0.79mmol). After two minutes the mixture was 
concentrated to ~ 3ml using a stream of nitrogen gas which resulted in the fomiation 
of white crystals. The precipitate was filtered and washed (acetone) to give the title 
compound (172mg) as white crystals, m.p. 155°C. 

NMR (400 MHz, CD3OD): 5 = 1.03-1.07 (m, 6H), 2.34 (s, 3H), 2.40 (q, 2H), 2.50 
(s, 4H), 2.59 (q, 2H). 3.34 (t, 2H), 4.23 (t. 2H), 6.95 (s, 1H). 7.06 (s. 1H). 7.22 (s. 
1H). 

LRMS (electrospray): m/z [free base+H*] 299 

Microanalysis: Found C, 60.47; H, 6.77; N, 13.39. C21H28N4O5 requires C, 60.56; H, 
6.78; N, 13.45%. 

EXAMPLE 281 

3-ff1-f2-Aminoethvl^-3.5-diethvi-1 H-Dvrazol-4-vnoxvV5-methvlbenzonitrile ID citrate 
salt 



To a stirred solution of the amine from Example 125 (140mg, 0.47mmol) in acetone 
(3ml) was added citric acid (90mg, 0.47mmol). The mixture was stirred until 
complete dissolution had occun'ed. The mixture was concentrated to ~ 1ml using a 
stream of nitrogen gas and cooled in a freezer for 1 ,5 hours. A precipitate collected 
which was filtered to give the title compound (149mg) as a white powder, m.p. 180- 
182°C. 




■ H02CCH2C(0H)(C02H)CH2C02H 
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NMR (400 MHz, CD3OD): 6 = 1.04-1.07 (m, 6H), 2.35 (s, 3H), 2.40 (q, 2H). 2.58 
(q. 2H), 2.73 (d, 2H), 2.80 (d, 2H), 3.42 (t, 2H), 4.30 (t, 2H), 6.95 (s, 1H), 7.08 (s, 
1H). 7.21 (s,1H). 

LRMS (electrospray): m/z [free base+H^ 299 

Microanalysis: Found C, 56.19; H, 6.20; N, 11.31. C23H30N4O8 requires C. 56.32; H, 
6.16; N, 11.42%. 

EXAMPLE 282 

5-f r3.5-Diethvl-1 -f2-hvdroxvethvft-1 H-Dvrazol-4-vnoxvlisoDlithalonitrile 



2-Hydroxyethyihydrazlne (8.43ml, 124mmol) was added dropwise to a solution of 
the di!<etone of Preparation 45 (30.5g, llSmmol) in acetic acid (300ml) at room 
temperature under nitrogen. The reaction was stirred at room temperature for 90 
minutes and the solvent removed under reduced pressure to give an orange solid. 
This was combined with an orange solid from another reaction carried out in an 
identical manner to this. The combined cmde product was purified by flash column 
chromatography on silica gel eluting witii ethyl acetaterpentane (75:25 by volume) to 
provide the title compound as a white solid. Analysis of the proton nmr showed 
minor impurities were present so the product was purified by flash column 
chromatography on silica gel eluting witti ettiyl acetateipentane (50:50 by volume) to 
provide the title compound (50g) as a white solid, m.p. 125°C. 

^H-NMR (400MHz, CDCI3): 5 a 1.13 (6H, m), 2.40 (2H, q), 2.53 (2H, q), 3.53 (1H, 
m). 4.1 1 (4H, m), 7.40 (2H, s), 7.58 (1H, s). 
LRMS (electrospray): m/z [MH^ 31 1 . 

Microanalysis: Found: C, 65.62; H, 5.85; N, 18.04. C17H18N4O2 requires C, 65.64; H, 
5.84; N, 18.05%. 



NC. 
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EXAMPLE 283 

2-r4-(3.5-DichlorophenoxvV3-ethvl-1 H-Dvrazol-1-vnethvlamine and 2-F4-f3.5- 
Dichlorophenoxv^-S-ethvl-l H-pvrazol-1 -vllethvlamine 




The pyrazole from Example 42 (1.03g, 4.00mmol) and 2-chloroethylamine 
hydrochloride (510mg, 4.40mmoO were heated as a melt at 150°C for 24 hours. 
The reaction was cooled and a solution of the residue in dichloromethane (100ml) 
was washed with an aqueous solution of 1M potassium carbonate (50ml), brine 
(50ml), dried over magnesium sulphate, filtered and concentrated under reduced 
pressure. The crude product was purified by flash chromatography on silica gel 
eluting with dichloromethane:methanol:ammonia (93:7:1, by volume) to afford the 
title compounds (768mg) in a 85:15 ratio of regioisomers as a colourless oil. 

^H-NMR (400MHz, CDCI3): 5 = 1.16 (major, t, 3H), 1.16 (minor, t, 3H), 2.47 (major, 
q, 2H), 2.60 (minor, q, 2H), 3.13 (major, m, 2H), 3.13 (minor, m, 2H), 4.10 (major, m, 
2H), 4.10 (minor, m, 2H), 4.24 (major, t, 2H), 4.24 (minor, t, 2H), 6.85 (major, s, 2H), 
6.85 (minor, s, 2H), 7.02 (major, s, 1H), 7.02 (minor, s, 1H), 7.27 (major, s, 1H), 7.31 
(minor, s, 1H). 

LRMS (thermospray): m/z [MH"^ 300. 
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The following Preparations describe the preparation of certain intennediates used in 
the preceding Examples. 

PREPARATION 1 

3-(3.S-DichloroDhenoxv)-2.4-Dentanedione 




3-Chloro-2,4-pentanedione (ISSfiL, 1.53mmol)) was added to a stirred suspension 
of 3,5-dichiorophenoi (250mg, 1.53mmol) and potassium cariaonate (233mg, 
1 .69mmoO in acetone (7.7ml) at room temperature under nitrogen. The mixture was 
stirred for 30 minutes and then heated under reflux for SVz hours. After cooling, 
sodium iodide (230mg, 1 .53mmol) was added and refluxing continued for a further 
3% hours. After cooling again the mixture was diluted with water (5ml) and 
concentrated under reduced pressure in a fumehood (Caution: possible residual 
lachrymator) to remove acetone. The resulting red aqueous solution was diluted 
with 2M hydrochloric acid (5ml) and extracted with dichloromethane (3x1 0ml). The 
combined organic layers were washed with saturated aqueous sodium sulphite 
solution (10ml) and brine (10ml), dried over magnesium sulphate, filtered and 
evaporated under reduced pressure to leave a red oil (344mg). The crude product 
was purified by flash chromatography on silica gel eluting with pentane:ethyl acetate 
(20:1, by volume) to give the title compound (118mg) as a cream solid m.p. 91- 
92°C. 

^H-NMR (400MHz, CDCI3): 5 = 2.04 (s, 6H), 6.84 (s, 2H), 7.06 (s, 1H), 14.38 (br.s, 
1H) 

LRMS (thermospray): m/z [MNH41 278. 

Microanalysis: Found: C, 50.43; H, 3.84. C11H10CI2O3 requires C, 60.60; H, 3.86%. 
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PREPARATION 2 

4-Chloro-3.5-heDtanQdione 




Chlorotrimethyisilane (29.7ml, 0.234mol) was added dropwise to a stirred pale 
yellow solution of tetrabutylammonium bromide (1.26g, 3.9mmol) In dry acetonitrlle 
(116ml) at room temperature under nitrogen. The resulting solution was cooled In 
Ice and 3,5-heptanedione (10.6ml, 78.0mmol) and then dry dimethylsulphoxide 
(1 6.6ml, 0.234mol) were added dropwise over 5 minutes producing a yellow solution 
which was allowed to wamn slowly to room temperature, with stirring, over 4 hours. 
The mixture was diluted with water (1 litre), stirred for lOmin and then extracted with 
ether (1x500ml, 2x250ml). The combined ether layers were dried over magnesium 
sulphate, filtered and concentrated under reduced pressure to leave a yellow oil. 
The cmde product was purified by distillation under reduced pressure to afford the 
title compound (5.5g) as a pale yellow oil, b.p. 102-105°C/54mmHg containing ca. 
10% 4,4-dichloro-3,5-heptanedione as estimated by microanalysis. 

'H-NMR (400MHz, CDCb): 8 = 1.12 (t, 6H), 2.59 (q, 4H). 4.77 (s, 0.2H, diketone), 
15.50 (s, 0.8H, enol). 

LRMS (thennospray): m/z [MNH4*1 180 for title compound and 214 for dichlorinated 
impurity. 
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PREPARATION 3 

Ethyl 4-r4-(3.5-dichloroDhenoxvV3.5-diethvl-1 HHJvrazol-1-vn-3-ox obutanoate 



Sodium hydride (60% dispersion in oil, 250mg, 6.17mmoO was added to a stirred 
solution of 4-(3,5-dichlorophenoxy)-3,5-diethyl-1H-pyrazoIe (BOOmg, 2.81 mmol, 
Example 3) in dry N.N-dimethylfomiamide (5ml) at CC under nitrogen. The mixture 
was stirred for 5 minutes during which time hydrogen was evolved and then ethyl 4- 
chloroacetoacetate (0.42ml, 3.09mmol) was added. After 30 minutes the reaction 
mixture was quenched by the addition of water (0.5ml) and concentrated under 
reduced pressure. A solution of the residue in ethyl acetate (50ml) was washed with 
saturated aqueous ammonium chloride solution (20ml) and water (20ml), dried over 
magnesium sulphate and concentrated under reduced pressure. The crude product 
w£is purified by flash chromatography on silica gel eluting with ethyl acetate:pentane 
(30:70, by volume) to provide the title compound (l.lg) as a white solid, m.p. 82- 
84°C. 

^H-NMR (300MHz, CDCI3): 5 = 1.40 (6H, m), 1.26 (3H, t), 2.44 (4H, q), 3.47 (2H, s), 
4.22 (2H, q). 4.96 (2H, s), 6.82 (2H, s), 7.02 (1H, s). 
LRMS (thermospray): m/z [MH*| 413. 

Microanalysis: Found: C, 55.13; H, 5.34; N, 6.98. C15H15CI2N3O requires C, 55.22; 
H, 5.37; N, 6.78%. 
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PREPARATION 4 

r4-^3.5-DichloroDhenoxv)-3.5-diethvl-1 A^Dvrazoi-l-vllacetic acid 




OH 



Aqueous sodium hydroxide solution (IN, 6.2ml, 6.2mmoO was added dropwise to a 
stirred solution of the ester (2g, 5.6mmol) of Example 9 in tetrahydrofuran (20ml) at 
0°C. After 1 hour the solvent was removed under reduced pressure and aqueous 
hydrochloric acid (20ml) was added with vigorous stinlng. The resulting white 
precipitate was collected by filtration, washed with ether (3x30ml) and dried in a 
vacuum pistol at 60°C/10mmHg to afford the title compound as a- white solid (1.5g), 
m.p. 157-158''C. 

^H-NMR (300MHz. CDCb): 6 = 1.13 (6H, m), 2.52 (2H, q), 2.60(2H, q), 5.03 (2H, s), 

6.95 (2H,s), 7.14 (1H,s). 

LRI\/IS (electrospray): m/z [M-H^ 341. 

PREPARATION 5 

1 -(3.5-DichloroDhenoxy)-2-butanone 



Cesium carbonate (lOSg, 0.33mol) was added in one portion to a stin-ed solution of 
3.5-dichlorophenol (49g, O.SOmol) in acetone (900ml) at room temperature under 
nitrogen. To this suspension a solution of 1-bromo-2-butanone (30.6ml, O.SOmol) in 



p 




CI 
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acetone (300ml) was added dropwise and the resultant suspension was heated 
under reflux for 2 hours. The suspension was cooled to room temperature, water 
(200ml) was added and the acetone was removed under reduced pressure. The 
mixture was extracted with dichloromethane (2x300ml) and the combined organic 
phases were dried over magnesium sulphate, filtered and concentrated under 
reduced pressure to leave a clear oil. The cmde product was purified by flash 
column chromatography on silica gel eluting with dichloromethaneicyclohexane 
(50:50, by volume) to provide the title compound (65g) as a yellow oil. 

^H-NMR (400MHz, CDCI3): 6 = 1.13 (t, 3H), 2.60 (q, 2H), 4.58 (s, 2H), 6.78 (s, 2H), 
7.01 (s, 1H). 

LRMS (themiospray): m/z [MNH4'^ 250. 
PREPARATION 6 

2-(3.5-DichloroDhenoxv^-1 -fdimethvlaminoVI -Denten-3-one 



A solution of the ketone of Preparation 5 (65g, 0.28mol) in /V,A/-dimethylfonnamide 
dimethylacetal (75ml, 0.56mol) was heated at 100°C using a Dean-Stark apparatus 
for 10 hours. The reaction was cooled and concentrated under reduced pressure to 
leave a brown oil. The crude product was purified by flash column chromatography 
on silica gel eluting with pentane:ethyl acetate (90:10, by volume) and then 
pentane:ethyl acetate (60:40, by volume) to provide the title compound (55g) as a 
yellow oil that solidified upon standing. The resultant yellow solid was washed with 
pentane (100ml) and dried to provide the title compound (28g) as a yellow solid, 
m.p. 96-97*'C. 



^H-NMR (400MHz. CDCI3): 8 = 0.98 (t. 3H), 2.30 (br s, 2H), 2.94 (s, 6H), 6.77 (s, 
2H), 6.95 (S,1H). 7.24 (s,1H). 



o 




ci 
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LRMS (thermospray): m/z [MNH^I 288. 
PREPARATION 7 




Sodium hydride (80% dispersion in oil, 684mg, 17.1mmol) was added to a stirred 
solution of acetyl chloride (1.21ml, 17.1 mmol) and the pyrazole of Example 53 
(4.00g, IS.Bmmol) In A/,/Skllmethylformamide (20ml) at 0°C under nitrogen. The 
reaction was stirred at 0'*C for 1 hour and then quenched by the addition of water 
(100ml). The aqueous extracted was with ether (2x50ml). The combined organic 
phases were washed with water (30mi) and brine (30ml), dried over magnesium 
sulphate, filtered and concentrated under reduced pressure to leave a yellow solid. 
The crude product was purified by flash column chromatography on silica gel eiuting 
with pentanerether (90:10, by volume) to provide the title compound (3.0g) as a 
white solid, m.p. <80°C. 

^H-NMR (300MHz, CDCI3): 5 = 2.11 (s, 3H), 2.43 (s, 3H), 2.70 (s, 3H). 6.78 (s, 2H), 
7.03 (s.lH). 

LRMS (themiospray): m/z [MH*] 299. 
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PREPARATION 8 

1 -AceM-3-^bromomethvn-4-^3.5-dichloroDhenoxvl-5-fn ethvl-1 H^vrazote 




A/^Bromosucclnimide (2.70g, 15.0mmol) was added to a stirred solution of tlie 
pyrazole of Preparation 7 (3.00g, lO.Ommol) in 1,1,1-trichloroethane (40ml) at room 
temperature under nitrogen. The reaction was heated at 80°C for 1 hour and then 
azobislsobutyronitrile (2mg) was added and the reaction mixture was heated for a 
further 3 hours. The reaction was cooled to room temperature and a solid removed 
by filtration. The filtrate was concentrated under reduced pressure and the resulting 
yellow oil was dissolved in ethyl acetate (100mi). The ethyl acetate was washed with 
1M aqueous sodium carbonate solution (30ml), water (30ml) and brine (30ml), dried 
over magnesium sulphate, filtered and concentrated under reduced pressure to 
leave a yellow solid. The crude product was purified by flash column 
chromatography on silica gel eluting with pentane:ethyl acetate (90:10, by volume) 
to provide a yellow solid that was washed with ice cold ether (20ml) to provide the 
title compound (2.3g) as a white solid, m.p. 1 1 1 -1 1 3°C. 

^H-NMR (300MHz, CDCI3): 8 = 2.10 (s, 3H), 2.73 (s, 3H), 4.73 (s. 2H), 6.86 (s, 2H), 
7.11 (s, 1H). 

LRMS (themiospray): m/z [MH*i 379. 
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PREPARATION 9 

4-f3-Cvanophenoxv)-3.5-heDtanediQne 




CHg 



CN 



A mixture of the p-diketone of Preparation 2 (1.79g, ll.Ommol), 3-cyanophenol 
(1.31g, H.Ommol), cesium carbonate (3.58g, ll.Ommol) and acetone (44ml) was 
iieated under reflux for 2 fiours. After cooling, the mixture was concentrated under 
reduced pressure and the residue was partitioned between dichloromethane (50ml) 
and water (25ml). The organic layer was separated, washed with brine (25ml), dried 
over magnesium sulphate, filtered and concentrated under reduced pressure to 
leave a yellow oil. The crude product was purified by flash column chromatography 
on silica gel eiuting with ethyl acetate:pentane (10:90, by volume) to provide the title 
compound (1 .10g) as a yellow oil. 

^H-NMR (400MHz, CDCI3): 8 = 1.04 (t, 6H), 2.49 (q, 4H), 7.16 (m. 2H), 7.30 (d, 1H). 

7.39 (t,2H), 14.51 (s, 1H). 

LRMS (thermospray): m/z [MNH4*] 263. 

PREPARATION 10 

terf-Butvl 3-(hvdroxvmethvl)-4-monoholinecarboxvlats 
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Bofane (38.1ml of a 1.0M solution In tetrahydrofuran, 38.1 mmol) was added 
dropwjse to a stirred suspension of 3-morphollneoarboxylic acid (1.00g, 7.63mmo!) 
in tetraliydrofuran {50ml) at room temperature under nitrogen. Ttie reaction was 
heated under reflux and Vne reaction became homogeneous and heating was 
continued for 12 hours. The reaction was cooled to room temperature and 
concentrated under reduced pressure to leave a brown oil. The residue was 
dissolved in 1 M aqueous sodium hydroxide solution and stirred at room temperature 
for 5 days. After this time di-ferf-butyl dicarbonate (1 .66g, 7.63mmol) was added and 
the reaction was stirred for 12 hours. The reaction was diluted with ether (lOOmO- 
The organic layer was separated, washed with brine (10ml), dried over magnesium 
sulphate, filtered and concentrated under reduced pressure. The cmde product was 
purified by flash column chromatography on silica gel eluting with pentaneiethyl 
acetate (50:50, by volume) and then ethyl acetate to provide the title compound 
(1.30g) as a colourless oil. 

^H-NMR (400MHz, CDCI3): 5 = 1.48 (s, 9H), 2.05 (s, 1H), 3.19 (brt, 1H), 3.47 (td, 
1H), 3.60 (dd, 1H), 3.87 (m, 6H). 
LRMS (themiospray): m/z [MH*] 218. 

PREPARATION 11 

fe/t-Butvl3-fffmethvlsulfonvl)oxv1methvn-4-momholinecarboxvlate 



Triethylamlne (1.15ml, 8.29mmol) was added dropwise to a stirred solution of the 
alcohol of Preparation 10 (1.20g, 5.52mmol) and methanesulfonlc anhydride (1.44g, 
5.52mmol) In dichloromethane (50ml) at room temperature under nitrogen. The 
reaction was stirred for 1 hour and then poured onto water (50ml). The organic layer 
was separated, dried over magnesium sulphate, filtered and concentrated under 
reduced pressure. The crude product was purified by flash column chromatography 
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on silica gel eluting witii pentane:ethyl acetate (50:50, by volume) to provide the title 
compound (1.20g) as a colourless oil. 



H-iMiViR (400ivihz, CDCis): 5 = 1.49 (s, 9H), a.06 (s. 3H), 3.50 (td, 1H), 3.60 (dd, 
1H), 3.80 (m. 4H), 4.26 (brs, 1H), 4.39 (m, 2H). 
LRMS (thermospray): m/z [MNH4*] 313. 

PREPARATION 12 

Methvl-2-f3.5-dichloroDhenoxv^-3-oxoDentanoata 



A mbcture of methyl-2-chioro-3-pentanoate (25.0g, 152mmol), 3,5-dlchlorophenol 
(24.6g, 152mmol), cesium carbonate (54.4g, 167mmol) and acetone (500ml) was 
heated under reflux for 2 hours. After cooling the mixture was concentrated under 
reduced pressure and the residue was partitioned between dichloromethane (100ml) 
and water (50ml). The organic layer was separated, washed with brine (25ml), dried 
over magnesium sulphate, filtered and concentrated under reduced pressure to 
leave an orange oil. The crude product was purified by flash column 
chromatography on silica gel eluting with pentane:toluene (90:10, by volume) to 
provide the title compound (40.0g) as a pink oil. 

^H-NMR (300MHz, CDCia): 5 = 1.16 (t. 3H), 2.60 (m, 2H), 3.77 (s, 3H). 5.13 (s, 1H), 

6.84 (s. 2H), 7.1 0(s, 1H). 

LRMS (thenmospray): m/z [MNHaT 308. 



o 



o 




CI 



wo 02/085860 



PCT/IB02/01234 



206 



PREPARATION 13 

4-r3.5-Dichlorophenoxv^-5-ethvl-2-f2-hvdroxvethviV2.4-<iihvdro-3H -Dvrazol-3-one 



A solution of 2-hyclroxyethylhydrazine (4.30g, 56.7mmol) in glacial acetic acid 
(2.0ml) was added to a stirred solution of tiie ketoester of Preparation 12 (15.0g, 
51.5mol) in glacial acetic acid (100ml) and the resulting solution was stiaed at room 
temperature for 48 hours. The mixture was concentrated under reduced pressure 
and the crude product was purified by flash column chromatography on silica gel 
eluting with dichloromethanermethanol (95:5, by volume) to provide the title 
compound (1 0.1 g) as a colourless oil. 

^H-NMR (400MHz, CDCI3): 5 = 1.02 (t, 3H), 2.29 (m, 2H), 3.63 (m, 2H), 3.80 (m, 
2H), 6.92 (S,2H), 7.21 (s.lH). 
LRMS (thennospray): m/z [MH^ 317. 

Microanalysis: Found: C, 48.86; H, 4.44; N, 9.01. C13H14N2Q3CI2 requires C, 49.23; 
H, 4.45; N, 8.83%. 
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PREPARATION 14 

2-(2-irte/f-BuMfdimethvl)si Mloxv)ethvn-4-(3.5-dichlorQphenoxvV5-ethvl-2.4-di^ 
3/-f-pvrazol-3-one 



te/*-Butyld/methylsilyI chloride (8.14g, 54.0mmol) was added in one portion to a 
stin-ed solution of the pyrazole of Preparation 13 (14.3g, 45.0mmol) and imidazole 
(3.98g, 58.5mmol) in W,Af-dimethylformamide (90ml) and the resulting solution was 
stirred at room temperature for 48 hours. The mixture weis partitioned between etiiyl 
acetate (lOOml) and water (300ml). The organic layer was separated, dried over 
magnesium sulphate, filtered and concentrated under reduced pressure. The cmde 
product was purified by flash column chromatography on silica gel eluting with 
dichloromethane:methanol (95:5, by volume) to provide the title compound (9.56g) 
as a colourless oil. 

^H-NMR (400iy/IHz, CDCI3): 8 = 0.15 (s, 6H), 0.94 (s, 9H). 1.16 (t, 3H). 2.45 (m, 2H), 
3.94 (m. 4H), 6.85 (s. 2H), 6.97 (s. 1H). 
LRMS (thermospray): m/z [MH^ 431. 

Microanalysis: Found: C, 52.87; H, 6.52; N. 6.46. CigHzsNzOgCfeSI requires C, 
52.90; H, 6.54; N, 6.49%. 
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PREPARATION 15 

1-f24rterf-Butvlfdimethvnsilvnoxvlethvl)-4-f3.5KiichloroD henow^-3-eth^^ 
5-vl trifluoromethanesulfonate 




Phenyltriflamide (3.70g, 10.5mmol) was added in one portion to a stirred solution of 
tiie pyrazole of Preparation 14 (4.10g, 9.50mmol) and triethyfamine (1.60ml, 
11.4mmol) In dichloromethane (20ml) at room temperature under nitrogen. The 
reaction was stirred for 2 fiours and then poured onto water (50ml). The organic 
layer was separated, dried over magnesium sulphate, filtered and concentrated 
under reduced pressure. The crude product was purified by flash column 
chromatography on silica gel eluting with dichloromethane to provide the title 
compound (5.10g) as a purple oil. 

^H-NMR (300MHz, CDCI3): 5 = 0.01 (s, 6H). 0.86 (s, 9H), 1.17 (t, 3H), 2.45 (q, 2H), 
4.01 (m, 2H), 4.14 (m, 2H), 6.84 (s, 2H), 7.08 (s, 1H). 
LRMS (thermospray): m/z [MH^ 563. 

PREPARATION 16 

3-f 1 -Acetvl-2-oxopropoxv^-5-chiorobenzonitrile 



CI 
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A mixture of 3-chloro-2,4-pentaneclione (6.73g, SO.Ommol), the phenol of 
Preparation 36 (7.67g, SO.Ommol), cesium carbonate (18.0g, 55.4mmol) and 
acetone (40ml) was heated under reflux for 2 hours. The reaction was cooled to 
room temperature, /v,/v-djmethyiformamide (emO ana acetone (30ml) were added 
and the reaction was heated at 70°C for a further 12 hours. After cooling, the solid 
was removed by filtration and dissolved In 1M aqueous hydrochloric acid (150ml). 
The resulting solution was extracted with dichloromethane (3x100mi) and the 
combined organic phases were washed with brine (30ml), dried over magnesium 
sulphate, filtered and concentrated under reduced pressure to provide the title 
compound (5.50g) as a brown solid, m.p. 105-108°C. 

^H-NMR (300MHz. CDCI3): 5 = 2.04 (s, 6H), 7.13 (s, 1H). 7.19 (s, 1H). 7.35 (s. 1H), 
14.40(8, 1H). 

PREPARATION 17 

3-r^ 1 -Acetvl-3.5-dimethvl-1 H-Dvra2oi-4-vnoxv1-5-chlorQbenzonitrile 



Sodium hydride (60% dispersion in oil, 840mg, 21.0mmol) was added to a stirred 
solution of acetyl chloride (1.50ml, 21.0mmol) and the pyrazole of Example 76 
(4.80g, 19.4mmol) in A/,Aklimethylfomiamide (20ml) at O^C under nitrogen. The 
reaction was stlnied at O^C for 15 minutes and then quenched by the addition of 
water (200ml). The reaction mixture was extracted with ethyl acetate (3x1 20ml). 
The combined organic phases were washed with water (50ml) and brine (50ml), 
dried over magnesium sulphate, filtered and concentrated under reduced pressure 
to leave a yellow solid. The crude product was purified by flash column 
chromatography on silica gel eluting with dichloromethane to provide the title 
compound (S.OOg) as a white solid, m.p. <60*'C. 
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^H-NMR (400MHz, CDCI3): 6 « 2.06 (s, 3H), 2.38 (s, 3H), 2.65 (s, 3H). 6.99 (m, 1H), 
7.08 (m,1H), 7.29 (m, 1H). 
LRMS (tiiermospray): m/z [MH^ 290. 

PREPARATION 18 

3-ff 1 -Acetvl-3-rbromomethvlV5-m6thvl-1 H-Dvrazol-4-vnoxvV5-chlorobenzonitrile 



A^Bromosuccinimide (4.60g, 25.6mmol) was added to a stirred solution of the 
pyrazole of Preparation 17 (S.OOg, 17.3mmol) in 1,1,1-trichloroethane C70ml) and 
azobisisobutyronitrile (20mg) at room temperature under nitrogen. Tlie reaction was 
heated at 80°C for 3 hours and then cooled to room temperature. A second portion 
of AM^romosucdnimide (2.00g, 11.2mmoO was added and the reaction mixture was 
heated at 80**C for a further 4 hours. The reaction was cooled to room temperature 
and concentrated under reduced pressure and the resulting yellow oil was purified 
by flash column chromatography on silica gel eluting with pentane:dichloromethane 
(25:75, by volume) to provide the title compound (2.30g) as a white solid, m.p. 122- 
123°C. 

^H-NMR (300MHz. CDCI3): 6 = 2.10 (s, 3H), 2.74 (s, 3H), 4.73 (s, 2H), 7.12 (s, 1H), 
7.22 (s, 1H),7.39(s, 1H). 
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PREPARATION 19 

3-Chloro-5.5-climethvl-2,4-hexanedione 



u r» 



Chlorotrimethylsilane (26.8ml, 0.21 mol) was added dropwise to a stirred pale yellow 
solution of tetrabutylammonium bromide (1.1 3g, 3.50mmoO in dry acetonltrile 
(100ml) at room temperature under nitrogen. Tlie resulting solution was cooled in 
ice and 5,5-dimethylhexane-2,4-dione (10.0g, 70.4mmol) and then dry 
dimethylsulplioxide (14.7ml, 0.21 mol) were added dropwise over 5 minutes 
producing a yellow solution wfiich was allowed to warm slowly to room temperature 
with stirring over 3 hours. The mixture was diluted with water (1000ml) and stirred 
for lOmin and then extracted with ether (1x500ml, 2x250ml). The combined ether 
layers were dried over magnesium sulphate, filtered and concentrated under 
reduced pressure to leave a yellow oil. The crude product was purified by 
distillation under reduced pressure to provide the title compound (1 0.Og) as a pale 
yellow oil, b.p. 220-225^C/60mmHg. 

^H-NMR (400MHz, CDCI3): 5 = 1 .25 (s, 9H), 2.39 (s. 3H). 5.10 (s, 1H). 
LRIVIS (thermospray): m/z IMNH41 194. 

PREPARATION 20 

4-r(Methvlamino)methvnbenzonltrile 




CN 



I 
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4-Cyanoben2aldehyde (12.0g, 92.0mmol), methylamlne (69ml of a 2.0M solution in 
tetrahydrofuran, 137mmol) and magnesium sulphate (45g) were stirred in 
dichloromethane (300ml) at room temperature for 5 days. The mixture was filtered 
and the filtrate was concentrated under reduced pressure to leave a yellow oil. The 
oil was dissolved in methanol (200ml) and sodium borohydride (4.10g, 109mmoi) 
was added cautiously with vigorous stirring. Once the addition was complete the 
reaction was stin-ed for 1 hour and the mixture was concentrated under reduced 
pressure. The residue was dissolved in 1M aqueous sodium hydroxide solution 
(200ml) and the mixture was stirred at room temperature for 1 hour. The resulting 
solution was extracted with dichloromethane (2x200ml) and the combined organic 
phases were dried over magnesium sulphate, filtered and concentrated under 
reduced pressure to provide the title compound (13.4g) as a pale yellow oil. 

^H-NMR (300MHz, CDCI3): 8 = 1.46 (s, 1H), 2.46 (s, 3H), 3.82 (s, 2H), 7.47 (d, 2H), 
7.64 (d, 2H). 

LRMS (electrospray): m/z [MH*] 147. 
PREPARATION 21 

4-(rf2-Hvdroxvethvnamino1methvftbenzonitrile 



A mixture of 4-CyanobenzaIdehyde (14.1g, 107mmol), ettianolamine (6.56g, 
107mmol) and toluene (100ml) was heated under reflux for 14 hours using a Dean- 
Staric apparatus to remove water. The reaction was cooled to room temperature and 
concentrated under reduced pressure to leave a yellow oil. The oil was dissolved in 
dichloromethane (200ml). cooled to O^C and triethylamine (16.3mi, 117mmol) and 
chlorotrimethylsilane (14.9ml, 117mmol) were added dropwise. A white precipitate 
fomned and after stimng for 1 hour the mixture was filtered. The filtrate was 




CN 
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concentrated under reduced pressure to leave an orange solid (25.0g). The orange 
solid was dissolved in methanol (200ml) and sodium borohydride (4.50g, 122mmol) 
was added cautiously with vigorous stirring. Once the addition was complete the 
reaction was stirred for 1 hour and the mixture was then concentrated under 
reduced pressure. The residue was dissolved in 1M aqueous sodium hydroxide 
solution (200ml) and the mixture was stirred at room temperature for 1 hour. The 
resulting solution was extracted with dichloromethane (3x200ml) and the combined 
organic phases were dried over magnesium sulphate, filtered and concentrated 
under reduced pressure. The crude product was purified by flash column 
chromatography on silica gel eluting with dichloromethane:methanol:ammonia 
(95:4:1, by volume) to provide the title compound (12.0g) as a pale yellow oil which 
solidified on standing to leave a yellow solid, m.p. <60'*C. 

^H-NMR (300MHz, CDCI3): 6 = 1.84 (s, 2H), 2.84 (t. 2H), 3.68 (t. 2H). 3.89 (s. 2H), 

7.45 (d, 2H), 7.65 (d, 2H). 

LRMS (thennospray): m/z [MH"^ 177. 

PREPARATION 22 

N-(ri-(2-ffferf-Butvl(dimethvnsilvnoxvlethvlV4-r3,5-dichloroDhenoxvV 
pvrazol-5-vnmethvlVAK3-Dvridinvlmethvnamine 



3-(Methylamino)pyridine (327mg, 3.04mmol) was added in one portion to a stinred 
solution of the bromide of Preparation 28 (300mg, 0.610mmol) In isopropanol (5ml) 
at room temperature. The mixture was heated at 50°C for 1 hour, cooled to room 
temperature and concentrated under reduced pressure to leave an orange oil. The 
crude product was purified by flash column chromatography on silica gel eluting with 
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dichloromethanermethanohammonia (95:4:1. by volume) to provide the title 
compound (SOmg) as a colourless oil. 

^H-NMR (400MHz, CDCI3): 6 = 0.15 (s. 6H). 0.77 (s. 9H). 2.02 (s. 3H). 3.64 (s. 2H). 

3.70 (s. 2H), 3.95 (t, 2H). 4.17 (t. 2H). 6.75 (s. 2H), 6.97 (s. 1H). 7.15 (dd, 1H). 7.53 

(d,1H),8.47(m.2H). 

LRMS (thermospray): m/z [MH*] 521 . 

PREPARATION 23 

a-Chloro-5-m6thvl-2.4-h6xanedlone 




Chlorotrimethylsllane (13.4ml. lOSmmol) was added dropwise to a stirred pale 
yellow solution of tetrabutylammonium iodide (566mg. 1.53mmol) in dry acetonrtnle 
(100ml) at room temperature under nitrogen. The resulting solution was cooled in 
ice and 5-methylhexane-2.4-dione (4.50g. 35.1mmol) and then dry 
dimethylsulphoxide (7.47ml. 105mmol) were added dropwise over 5 minutes 
producing a yellow solution which was allowed to warm slowly to room temperature 
with stirring over 1 hour. Tetrabutylammonium bromide (566mg. 1.75mmol) was 
then added in one portion and the reaction was stirred at room temperature for 2 
hours. The mixture was diluted with water (200ml). stinred for lOmin and then 
extracted with ether (3x100ml). The combined ether layers were dried over 
magnesium sulphate, filtered and concentrated under reduced pressure to leave a 
yellow oil. The crude product was purified by flash column chromatography on silica 
gel eluting with pentane:ethyl acetate (98:2. by volume) to provide the title 
compound (2.00g) as a colourless oil. 

^H-NMR (400MHz. CDCI3): 6 = 1.15 (d. 6H). 2.29 (s. 3H). 3.25 (sept. 1H). 15.60 (s. 
1H). 

LRMS (thermospray): m/z [MNH41 180. 
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PREPARATION 24 

5-M-Acetvl-3-methvl-2-QXQbutoxv)isoDhthalonitrile 




A mixture of the dione of Preparation 23 (1.12g. 6.94mmol). tiie plienol of 
Preparation 39 (1.00g, 6.94mmol), cesium carbonate (2.25g, 6.94mmol) and 
acetone (30ml) was heated under reflux for 4 hours. The reaction was cooled to 
room temperature and concentrated under reduced pressure to leave a brown solid. 
The solid was dissolved in 1M aqueous hydrochloric acid (50ml) and the solution 
was extracted with dichloromethane (3x30ml). The combined organic phases were 
washed with brine (30ml), dried over magnesium sulphate, filtered and concentrated 
under reduced pressure. The crude product was purified by flash column 
chromatography on silica gel eluting with pentanerethyl acetate (90:10, by volume) 
to provide the title compound (580mg) as a yellow solid. 

^H-NMR (300MHz. CDCI3): 5 = 1.08 (d, 6H). 2.02 (s. 3H), 2.24 (sept. 1H), 7.47 (s. 
2H), 7.63 (s,1H). 14.71 (s. 1H). 
LRMS (electrospray): m/z \M-H*] 269. 
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PREPARATION 25 

5-fri-f2-(rtert-Butvl(dimethvnsilvlloxvlethvh-3-isopropvl"5^ 
vnoxvlisoDhthalonitrile 



Sodium hydride (60% dispersion in oii, 45mg, 1.12mmol) was added to a stinted 
solution of 2-bromoetlioxy-t-butyldimetliylsilane (270mg, 1.12mmol) and tlie 
pyrazoie of Exannple 95 (250mg, 0.930mmoi) in A/,Aklimetliylformamlde (5ml) at 
0**C under nitrogen. The reaction was warmed to room temperature and stirred for 
12 hours. The reaction mixture was quenched by the addition of water (50ml) and 
the aqueous phase was extracted with ethyl acetate (3x30ml). The combined 
organic phases were dried over magnesium sulphate, filtered and concentrated 
under reduced pressure to leave a brown oil. The crude product was purified by 
flash column chromatography on silica gel eluting pentanetethyl acetate (80:20, by 
volume) to provide the title compound (60mg) as a colourless oil. 

^H-NMR (400MHz, CDCI3): 5 = 0.02 (s, 6H), 0.85 (s, 9H), 1.19 (d, 6H), 2.09 (s, 3H), 
2.79 (sept, 1H), 3.99 (m, 2H), 4.10 (m, 2H), 7.39 (s, 2H), 7.57 (s, 1H). 
LRMS (electrospray): m/z [MH*] 425. 
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PREPARATION 26 

diaeft-Butvn 2-r4-(3.5-dichloroDhenoxvV3-ethvl-1 H-Dvrazol-1 - 

vnethvlimidodicarbonate and di(te/t-butvn 2-f4-r3.5-dichloroDhenoxvV5-ethvl-1H- 
Dvrazol-1-vnethvlimidodicarbonate 




Dl-t-butyldicarbonate (14.0g, 64.2mmol) and 4,4-dlmethylaminopyridlne (eSOmg, 
5.14mmol) were added portionwise to a stirred solution of the amines of 
Example 283 (7.72g, 25.7mmol) in acetonitrile (128ml) at room temperature under 
nitrogen. The reaction was stirred for 14 hours and concentrated under reduced 
pressure. A solution of the residue in dichloromethane (300ml) was washed with 
water (100ml), dried over magnesium sulphate, filtered and concentrated under 
reduced pressure. The crude product was purified by flash chromatography on silica 
gel eluting with dichloromethaneimethanol (99:1, by volume) to afford the title 
compounds (12.3g) In a 85:15 ratio of regloisomers as a colourless oil. 

^H-NMR (400MHz, CDCig): 5 = 1.15 (major, t, 3H), 1.15 (minor, t, 3H), 1.52 (major, 
s, 18H), 1.52 (minor, s, 18H). 2.47 (major, q, 2H), 2.56 (minor, q, 2H), 4.00 (msgor, t, 
2H), 4.00 (minor, t, 2H), 4.24 (major, t, 2H), 4.24 (minor, t, 2H), 6.85 (major, s, 2H), 
6.85 (minor, s, 2H), 7.00 (major, s, 1H), 7.00 (minor, s, 1H), 7.21 (major, s, 1H), 7.25 
(minor, s, 1H). 

LRMS (themiospray): m/z [MH*] 500. 

Microanalysis: Found: C, 54.94; H, 6.26; N, 8.27. C23H31CI2N3O5 requires C, 55.20; 
H, 6.24; N, 8.40%. 
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PREPARATION 27 

1-(2-(ffef^Butvl(dimethvnsilvnoxvlethvlM-f3.5-dichloroDhenoxvV3■5^^dimethvl-1H^ 
pvrazole 



Chloro-t-butyldimethylsilane (1.93g, 12.8mmol) was added in one portion to a stirred 
solution of the pyrazoie of Example 1 (3.50g. 11.6mmol) and imidazole (I.OSg, 
IS.Immol) in A/,A^dimetlnytfomiamide (23ml) at room temperature under nitrogen. 
The reaction was stirred for 2 days and water (200ml) was added. The aqueous 
phase was extracted with diethyl ether (3x200ml) and the combined organic phases 
were washed with water (2x50ml) and brine (2x50ml), dried over magnesium 
sulphate, filtered and concentrated under reduced pressure. The crude product was 
purified by flash chromatography on silica gel eluting with pentane:ethyl acetate 
(80:20, by volume) to provide the title compound (4.82g) as a colourless oil. 

^H-NMR (400MHz, CDCI3): 6 = 0.09 (s, 6H), 0.78 (s, 9H), 2.01 (s, 3H), 2.05 (s, 3H), 
3.88 (q. 2H), 4.02 (q, 2H), 6.76 (s, 2H), 6.88 (s, 1 H). 
LRMS (themiospray): m/z [MHl 415. 




H3C CH3 
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PREPARATION 28 

5-mrQmomethvlV1-r2-ffterfbutvlfdimethvnsilvnoxvtethvn^^ 
methvi'lH-Pvrazole 



Ai^Bromosuccinimide (640mg, 3.60mmol) was added to a stirred solution of the 
pyrazole of Preparation 27 (1.00g, 2.40mnnol) in carbon tetrachloride (15ml) and 
azobisisobutyronitrile (20mg) at room temperature under nitrogen. The reaction was 
heated under reflux for 5 hours then cooled to roonn temperature and filtered. The 
filtrate was concentrated under reduced pressure and the crude product was purified 
by flash column chromatography on silica gel eluting with 
dichloromethane:methanol:ammonia (97:2.5:0.5, by volume) to provide the title 
compound (300mg) as a colourless oil. 




H3C CK 



'3 



^H-NMR (300MHz. CDCI3): 5 = 0.04 (s, 6H), 0.82 (s, 9H), 2.02 (s, 3H), 3.96 (m, 2H), 
4.22 (m, 2H). 4.41 (s. 2H), 6.81 (s, 2H), 7.01 (S, 1H). 
LRMS (thermospray): m/z [MH1 495. 
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PREPARATION 29 

3-fri-(2-frterf-Butvlfdimethvnsilvnoxv)ethvn-3.5-dimethvl-1/+Dvrazol-4-vn^^ 
chlorobenzonitrile 



Chloro-t-butyWimethylslIane (2.78g, 18.5mmol) was added In one portion to a stirred 
solution of the pyrazole of Example 114 (4.89g, 16.8mmol) and Imidazole (1.48g, 
21.8mmol) In A/,Mdlmethylformamide (30ml) at room temperature under nitrogen. 
The reaction was stirred for 3 days and water (200ml) was added. The aqueous 
phase was extracted with diethyl ether (3x200ml) and the combined organic phases 
were washed with water (2x50mi) and brine (2x50ml), dried over magnesium 
sulphate, filtered and concentrated under reduced pressure. The crude product was 
purified by flash chromatography on silica gel eluting with dichloromethane to 
provide the title compound (5.60g) as a yellow oil. 

^H-NMR (400MHz, CDCI3): 8 = -0.02 (s, 6H), 0.82 (s, 9H), 2.02 (s. 3H)i 2.12 (s, 3H), 
3.97 (q, 2H), 4.06 (m, 2H), 7.02 (s, 1H), 7.1 1 (s, 1H), 7.24 (s. 1H). 
LRMS (thermospray): m/z [MH*] 408. 

Microanalysis: Found: C, 58.95; H, 6.96; N, 10.22. C20H28N3O2CISI requires C, 
59.13; H, 6.95; N, 10.35%. 
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PREPARATION 30 

34r5-(BromomethvlV1-f2-^rterfbuMfdimethvl)siMloxv)ethvn-3-methvl-1H-Dvrazol-4- 
vnoxvVS-chlorobenzonitrile 



A/^Bromosuccinimide (2.44g, 13.7mmol) was added to a stirred solution of tlie 
pyrazole of Preparation 29 (5,56g, 13.7mmol) in carbon tetrachloride (50mi) and 
azobisisobutyronitriie (20mg) at room temperature under nitrogen. Tlie reaction was 
heated under reflux for 1 hour, cooled to room temperature and concentrated under 
reduced pressure. The cmde product was purified by flash column chromatography 
on silica gel eluting with pentane:dichloromethane acetate (75:25, by volume) to 
provide the title compound (3.00g) as a colourless oil. 

^H-NIVIR (300MHz, CDCI3): 8 = -0.02 (s. 6H), 0.83 (s, 9H), 2.04 (s, 3H), 3.97 (q, 2H), 
4.25 (m, 2H), 4.43 (s, 2H), 7.09 (s, 1H), 7.18 (s, 1H), 7.33 (s. 1H). 
LRMS (themfiospray): m/z [MH^j 486. 




H9C CH3 
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PREPARATION 31 

3-ff5-(AminQmethvn-1-(2-ffterf-butvirdimethvnsilvnQxv^ 
vnoxv)-5-chlorobenzonitrile 




The bromide of Preparation 30 (1.58g, 3.26mmol) was added to a saturated solution 
of ammonia in isopropanol <50ml) at O'^C. The reaction was stined for 6 hours and 
allowed to slowly warm to room temperature. The mixture was concentrated under 
reduced pressure and the resulting yellow oil was dissolved in dichloromethane 
(50ml). The solution was washed with 1M aqueous sodium carbonate solution 
(2x20ml) and brine (20ml), dried over magnesium sulphate, filtered and 
concentrated under reduced pressure to provide the title compound (1 .OOg) as a 
yellow oil. 

M-NMR (300MHz, CDCI3): 5 = -0.23 (s. 6H). 0.62 (s, 9H). 1 .22 (s, 2H), 1 .82 (s. 3H), 
2.56 (s, 2H), 3.78 (m, 2H), 4.02 (m, 2H), 6.85 (s, 1H), 6.96 (s, 1H), 7.06 (s, 1H). 
LRMS (thermospray): m/z [MH"^ 421 . 

PREPARATION 32 

1 -Bromo-3-chlorO"5"methoxvbenzene 




Br 
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Sodium methoxide (2.20ml of a 4.5M solution in metlianol, lO.Ommoi) was added 
dropwise to a stirred solution of 1-fluoro-3-ciiloro-5-bromobenzene (1.00g, 
4.77mmol) in methanol (28ml) at room temperature under nitrogen. The reaction 
was heated under refiux for 3 days and cooled to room temperature. The mixture 
was concentrated under reduced pressure and the resulting yellow oil was dissolved 
in dichloromethane (30ml). The resulting solution was washed with water (2x20ml) 
dried over magnesium sulphate, filtered and concentrated under reduced pressure. 
The crude product was purified by flash column chromatography on silica gel eluting 
with oyclohexane to provide the title compound (302mg) as a colourless oil. 

^H-NMR (400MHz, CDCI3): 8 = 3.77 (s, 3H). 6.82 (s, 1H), 6.94 (s, 1H), 7.09 (s, 1H). 
Microanalysis: Found: C, 37.94; H, 2.75. CyHeBrClO requires C, 37.96; H, 2.73%. 

PREPARATION 33 

3-Fluoro-S-methoxybenzonitrile 



Sodium methoxide (1.50ml of a 4.5M solution in methanol, 7.10mmol) was added 
dropwise to a stirred solution of 3,5-difIuorobenzonitrile (1.00g, 7.10mmoO in A/,A/- 
dimethylfomiamide (36ml) at O^'C under nitrogen. The reaction was allowed to wanm 
to room temperature and stin-ed for 14 hours. The reaction was diluted with ether 
(40ml), washed with water (3x100ml) and brine (lOOmQ, dried over magnesium 
sulphate, filtered and concentrated under reduced pressure. The crude product was 
purified by flash chromatography on silica gel eluting with cyclohexanerethyl acetate 
(95:5, by volume) to provide the title compound (418mg) as a yellow oil. 

^H-NMR (400MHz, CDCI3): 8 = 3.84 (s, 3H), 6.82 (dd, 1H), 6.95 (dd, 1H), 6.96 (s, 
1H). 

LRMS (thermospray): m/z [MNH41 169. 

Microanalysis: Found: C, 63.46; H, 3.95; N, 9.14. CeHeNOF requires C, 63.58; H, 
4.00; N, 9.27%. 




ON 
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PREPARATION 34 

3-Ruoro-5-hvdrDxvbenzonitrile 




CN 



Boron trichloride (1.65ml of a 1.0M solution in dichloromethane, 1.65mmol) was 
added dropwise to a stirred solution of the nitrile of Preparation 33 (lOOmg, 
0.660mmol) and tetrabutylammonium Iodide (268mg, 0.728mmol) in 
dichloromethane (3ml) at -78°C. The reaction was allowed to warm CC. stirred for 2 
hours and then allowed to warm to room temperature and stirred for 14 hours. The 
reaction was cooled to 0°C, cautiously quenched with ice and then concentrated 
under reduced pressure. The residue was dissolved in ether (40ml) and the resulting 
solution was washed witii water (3x40ml) and brine (40mO. dried over magnesium 
sulphate, filtered and concentrated under reduced pressure. The crude product was 
purified by flash chromatography on silica gel eluting with cyclohexane:ethyl acetate 
(90:10, by volume) to provide the title compound (60mg) as a white solid, m.p. 138- 
139°C. 

^H-NMR (300MHz, CDCb): 5 = 5.81 (s, 1H), 6.80 (dd, 1H), 6.94 (dd, 1H), 6.95 (s, 
1H). 

Microanalysis: Found: C, 60.99; H, 3.01; N, 10.16. C7H4NOF requires C, 61.32; H, 
2.94; N, 10.22%. 

PREPARATION 35 

3-Chloro-5-methoxvbenzonitrile 




PalIadiumtetral<is(triphenylphosphine) (174mg, 0.150mmol) was added in one 
portion to a stirred solution of the bromide of Preparation 32 (500mg, 2.26mmol) and 
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zinc cyanide (146mg, 1.24mmoi) in A/,W-cliniethylformamide (3ml) at room 
temperature under nitrogen. The reaction was heated at 100°C for 14 Iiours and 
cooled to room temperature. The mixture was concentrated under reduced pressure 
and the crude product was purified by flash chromatography on silica gel eluting with 
cyclohexanerethyl acetate (95:5, by volume) to provide the title compound (380mg) 
as a yellow oil. 

^H-NMR (300MHz, CDCI3): 6 = 3.82 (3H, s), 7.04 (s, 1H), 7.12 (s, 1H), 7.23 (s, 1H). 
Microanalysis: Found: C, 57.50; H, 3.63; N, 8.16. CeHeNOCI requires C, 57.33; H, 
3.61; N, 8.36%. 

PREPARATION 36 

3-Chloro-5-hvdroxvbenzonitrile 



Boron trichloride (26.0ml of a 1.0M solution in dichioromethane, 26.0mmol) was 
added dropwise to a stirred solution of the nitrile of Preparation 35 (1.80g, 
lO.Ommol) and tetrabutylammonium iodide (4.36g, ll.Ommol) in dichioromethane 
(50ml) at -78^*0. The reaction was allowed to warm to room temperature and stirred 
for 14 hours. The reaction was cooled to O^'C, cautiously quenched with ice and 
diluted with dichioromethane (100ml). The organic phase was washed with water 
(3x40ml) and brine (40ml), dried over magnesium sulphate, filtered and 
concentrated under reduced pressure. The crude product was purified by flash 
chromatography on silica gel eluting with cyclohexanerethyl acetate (80:20, by 
volume) to provide the title compound (900mg) as a white solid. 

^H-NMR (400MHz, dgDMSO): 5 = 7.12 (m, 2H), 7.38 (s, 1H), 10.65 (s, 1H). 
Microanalysis: Found: C, 54.76; H, 2.81; N, 8.94. C7H4NOCI requires C, 54.75; H, 
2.63; N, 9.12%. 




CN 



PREPARATION 37 

1 ,3-Dibromo-5-methoxvbenzene 
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Br. 




Br 



Sodium methoxide (8.80ml of a 4.5M solution in methanol, 41.0mmol) was added 
dropwise to a stirred solution of 3,5-dibromofluorobenzene (S.OOg, 19.0mmol) in 
A/,AlklimetliyIfonnamide (95ml) at 0°C under nitrogen. The reaction was allowed to 
warm to room temperature, stirred for 1 hour and then concentrated under reduced 
pressure. The residue was dissolved in ether and the resulting solution was washed 
with water (3x300mi) and brine (300ml), dried over magnesium sulphate, filtered and 
concentrated under reduced pressure to provide the title compound (5.13g) as a 
white solid. 

^H-NMR (300MHz, CDCb): 6 = 3.79 (s, 3H), 7.00 (s, 2H), 7.26 (s. 1 H). 
LRMS (themiospray): m/z [MH*] 266. 

Microanalysis: Found: C, 31.56; H, 2.29. CyHeOBra requires C, 31.62; H, 2.27%. 

PREPARATION 38 

3.5-Dicvanomethoxvbenzene 



Tris(dibenz^ideneacetone)dlpalladium (6.53g, 7.15mmol) was added In one portion 
to a stin^d solution of the bromide of Preparation 37 (38.0g, 143mmol) and zinc 
cyanide (20.0g, 172mmoI) in A/,Aklimethylfonnamide (300ml) at room temperature 
under nitrogen. The reaction was heated at 100°C for 14 hours and cooled to room 
temperature. Water (ISOOmO was added and the mixture was extracted wntfi ethyl 
acetate (3x500ml). The combined organics were filtered and the filtrate was washed 
with water (500ml), dried over magnesium sulphate, filtered and concentrated under 



NC. 




o. 
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reduced pressure. The resulting solid was triturated with toluene (1000ml) to provide 
the title compound (1 8.0g) as a tan solid. 

■i-i-i\iiviH (SOolviriz, CDCia): 6 = 3.83 (3H, s), 7.31 (2H, s), 7.48 (1 H, s). 

PREPARATION 39 

3.5-Dicvanohvdroxvbenzena 




The nitrile of Preparation 38 (9.60g, 60.7mmol) was added portionwise to a stirred 
suspension of aluminium trichloride (32.4g, 243mmol) in dichloromethane {250ml) at 
0°C under nitrogen. The suspension was heated to 45°C and stirred for 6 days. The 
reaction was cooled to room temperature and cautiously poured onto ice (450ml). 
Concentrated hydrochloric acid (450ml) was added dropwise and the resulting 
suspension was stined for 10 minutes at room temperature. The resulting solid was 
collected by filtration, washed with water and dried over phosphorus pentoxide to 
provide the title compound (7.83g) as a tan solid containing approximately 11 % 
starting material by ^H-NMR and microanalysis. 

^H-NMR (400MHz, CDCb): 6 = 7.36 (m, 2H), 7.56 (m, 1H). 

PREPARATION 40 

3-Methoxv-5-methvlDhenvltrifluoromethanesulfonatQ 
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Trifluoromethanesuiphonic anhydride (2.02ml, 12.0mmol) was added dropwise to a 
stirred soiution of 3-rnethoxy-5-metiiylplienol (1.50g, 10.9mmol) in pyridine (20ml) at 
-20''C under nitrogen. The reaction was warmed to C^C, stirred for 90 minutes and 
re-cooled to -20^C. More trifluoromethanesuiphonic anhydride (1.01ml, e.OOmmol) 
was added dropwise. The reaction was allowed to warm to room temperature, 
stirred for 14 hours and cautiously poured into water (100ml). The aqueous phase 
was extracted with ether (150mi) and the organic phases were washed with water 
(3x75ml). 0,2M hydrochloric acid (3x75ml), 1.0M aqueous sodium carbonate 
solution (2x75ml), water (75ml) and brine (75ml), dried over magnesium sulphate, 
filtered and concentrated under reduced pressure to provide the title compound 
(2.86g) as a pale brown oil. 

^H-NMR (400MH2, CDCI3): 5 = 2.35 (s, 3H), 3.80 (s, 3H), 8.60 (s, 1H), 6.68 (s. 1H), 
6.73(8. 1H). 

PREPARATION 41 

3-Methoxv-5-methvlbenzonitrile 




The triflate of Preparation 40 (1.94g, 7.10mmoi), 
dibromobis(trlphenylphosphine)nickel (369mg, 0.490mmol), 

1,Vbis(diphenylphosphino)ferrocene (331 mg, 0.590mmol) and potassium cyanide 
(1 .38g, 21 ,3mmol) were added consecutively to a stirred suspension of Rieke® zinc 
(supplied by the Aldrich chemical company as a suspension; 5g Zinc in 100ml 
tetrahydrofuran) (74mg, 1.14mmol) in acetonitrile (4ml) at room temperature. The 
reaction was heated to 75''C for 8 hours and then cooled to room temperature. The 
mixture was partitioned between ether (200ml) and water (150ml) and the organic 
phase was separated, washed with water (2x1 00ml) and brine (75ml), dried over 
magnesium sulphate, filtered and concentrated under reduced pressure to give a 
pale brown oil. The crude product was purified by flash chromatography on silica gel 
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eluting with pentanerethyl acetate (85:15, by volume) to provide ttie title compound 
(81 5mg) as a white solid. 

'H-NMR (400Mriz, CDOis): 6 = 2.34 (s, 3H), 3.60 (s, 3n), 6.33 (», in), 6.94 (s, 11!), 
7.04 (s, 1H). 

PREPARATION 42 

3-Hvdroxv-5-methvlbenzonitrile 




ON 



Boron trichloride (17.6ml of a 1.0M solution in dichloromethane, 17.6mmol) was 
added dropwise to a stirred solution of the nitriie of Preparation 41 (868mg, 
S.BBmmol) and tetrabutylammonium iodide (2.61 g, 7.05mmol) in dichloromethane 
(50ml) at -78°C. The reaction was allowed to warm to room temperature and stirred 
for 20 minutes. The reaction was cooled to 0°C, cautiously quenched with ice and 
diluted with dichloromethane (100ml). The organic phase was separated, dried over 
magnesium sulphate, filtered and concentrated under reduced pressure. The crude 
product was purified by flash chromatography on silica gel eluting with pentane:ethyl 
acetate (50:50, by volume) to provide the title compound (677mg) as a white solid. 

^H-NMR (400MHz, CDCI3): 5 = 2.32 (s, 3H). 5.05 (s. 1H), 6.88 (s, 1H), 6.90 (s, 1H), 
7.04 (S.1H). 
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PREPARATIONS 43 TO 46 

The compounds of the following tabulated Preparations of the general formula: 




ON 




H3C' X ^ CH, 

o 0 



were prepared by a similar method to that of Preparation 9 using the appropriate 
phenol starting material and the chloride of Preparation 2. 
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Analytical Data 


^H-NMR (300MHz, CDCI3): 5 = 1.05 (t, 6H), :>.27 (q, 4H). 
6.89 (m, 1H), 7.03 (s, 1H), 7.04 (m, 1H). 


^ 0 
X 

^ ? 

cr 

CO ^ 

rvi rn 

p 

CO 

CO 0> 

CO 

« CO 
-^i" CD 

0 
0 

Z h. T- 

CO 


^H-NMR (300MHz. CDCI3): 5 = 1.09 (m, 6'H). 2.30 (m, 
4H), 7.42 (s, 2H). 7.61 (s, 1H), 14.56 (s, 1H). 


^H-NMR (400MHz. CDCI3): 5 = 1.08 (m, 6H), 2.31 (q. 4H), 
7.12 (s, 1H). 7.19 (s, 1H), 7.31 (s, 1H). 


LRMS 


i § 

NT-:© 

> 00 £ 


m/z [M-Hl 
258. 

(electrospray) 


m/z [M-HT 
269. 

(electrospray) 


m/z[MHl 280. 
(themnospray) 




11. 


Me 


NO 


0 


Preparation No. 
/Phenol No.^ 


43 

(Phenol 


44 

(Phenol 

PrAHfi ration d2\ 


45 

(Phenol 

Pronnrfltinn ^Q) 


46 

(Phenol 

Preparation 36) 
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PREPARATION 47 



l-Cvdopropyl-l .3-pentanedione 




A stirred suspension of magnesium turnings (1.83g, 75.0mmol) in metlianol (85ml) 
was lieated under reflux for 90 minutes. The suspension was cooled to room 
temperature and a solution of 3-ketopentanolc acid (17.4g, 150.0mmol) In methanol 
(15mi) was added. The white suspension dissolved to give a pede yellow solution. 
The reaction was stirred at room temperature for 1 hour and then concentrated 
under reduced pressure to give a pale yellow solid which was dissolved in N,N- 
dimethylformamide (50mO. In a separate flask carbonyldlimidazoie (13.4g, 
SS.Ommol) was added portionwise to a stirred solution of cyclopropanecarboxylic 
add (6.48g, TS.Ommol) in A/,Af-dimethylfonnamide (150ml) at room temperature 
under nitrogen. The reaction was stirred for 90 minutes and then the magnesium 
salt previously prepared was added dropwise. The reaction was stirred for 3 days 
and then poured into 1.0M hydrochloric acid (150ml). The aqueous phase was 
extracted with ether (3x200ml) and the combined organic phases were dried over 
magnesium sulphate, filtered and concentrated under reduced pressure. The crude 
product was purified by flash chromatography on silica gel eluting with pentane:ethyl 
acetate (90:10, by volume) to provide the title compound (9.33g) as a yellow oil. 

^H-NMR (400MHz, CDCI3): keto and enol forms present with enol as major 
component; enol signals 5 = 1.00 (m, 7H), 1.60 (m, 1H), 2.25 (m, 2H), 5.59 (s, 1H), 
15.62 (s, 1H); keto signals S = 1.00 (m, 7H), 2.01 (m, 1H). 2.52 (m, 2H), 3.68 (s, 2H). 
LRMS (electrospray): m/z [M-H^ 139. 

Microanalysis: Found: C, 68.35; H, 8.72. C8H12O2 requires C, 68.55; H, 8.63%. 
PREPARATION 48 

The compound of the following tabulated Preparation of the general formula: 



was prepared by a similar method to that of Preparation 47 using the appropriate 
ketoacid and carijoxylic acid starting materials. 
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PREPARATIONS 49 TO 51 

The compounds of the following tabulated Preparations of the general formula: 




were prepared by a similar method to that of Preparation 2 using the appropriate 
dilcetone starting material. 
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Analytical Data 


^H-mn (400MHz, CDCI3): 1.10 (m, 7H), 2.41 (m, 1H), 
2.61 (m, 2H), 15.90 (s, 1H). 


^H-NMR (300MHz, CDCI3): 1.19 (m, 3H). 2.27 (s, 3H), 
2.67 (q, 2H), 15.40 (s,1H). 


^H-NMR (400MHz, CDCI3): 1.18 (m, 9H), 2,64 (q. 2H), 
3.20 (m, 1H). 15.80 (s, 1H). 


LRIVIS 


a. 

CO 

0 

. ts 


m/z [MNH4I 
166. 

(thermospray) 


m/z [M-Hl 
175. 

(electrospray) 


oc 


SI 


m 


m 


cc 


cycloPr 






Preparation No. 
(Dilcetone No.) 


49 

(Preparation 
47) 


50 

(Commercially 
available 
dil<etone used) 


51 

(Preparation 
48) 
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PREPARATIONS 52 TO 54 

The compounds of the following tabulated Preparations of the general fonnula: 




were prepared by a similar method to that of Preparation 9 using the appropriate 
diketone starting material and the phenol of Preparation 39. 
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PREPARATION 55 

4-(AminQmethvnbenzamide 



o 




5 



Powdered potassium hydroxide (340mg, 6mmol) was added in one portion to a 
stin-ed solution of 4-(amlnometliyl)benzonitrile (200mg, l.Smmol) in 2-methyl-2- 
propanol (20ml} at reflux under nitrogen. The reaction was heated at reflux for 30 
minutes and cooled to room temperature. The mixture was concentrated under 
10 reduced pressure and the crude product was purified by flash chromatography 
on silica gel eluting with dichloromethane:methanol:ammonia (95:5:0.5, by 
volume) to provide the title compound (150mg) as a white solid. 

^H-NMR (300MHz, CD3OD): 6 = 3.85 (s. 2H), 7.43 (d. 2H), 7.82 (d, 2H). 
1 5 LRMS (thermospray): m/z [MH**] 151. 

PREPARATION 56 

3-OxoDentanoic acid 



Sodium hydroxide (54g, 1 .35mol) was added portlonwise to a solution of 3-oxo- 
pentanoic acid methyl ester (80g, 0.62mol) in tetrahydrofuran (300ml) and water 
(300ml) at O^'C. The reaction was allowed to warm to room temperature and was 

25 stirred for 18 hours. The reaction mixture was washed with diethylether (500ml) 
and the aqueous phase was acidified to pH1 at 0°C with concentrated 
hydrochloric acid (140ml). The aqueous phase was extracted with 
dichloromethane (2x300ml) and the combined organic extracts dried over 
magnesium sulphate and concentrated under reduced pressure to provide the 

30 title compound (44g) as a white solid. 



20 




NMR (400MHz, CDCI3): 6 = 1 .12 (t, 3H), 2.59 (q, 2H), 3.49 (s, 2H). 
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PREPARATION 57 

3-(Benzvloxv)proDanoic acid 




5 

Sodium metal (249mg, lO.Smmol) was added to benzyl alcohol (30g, 278mmol) 
at room temperature under nitrogen and the reaction was stirred for 30 minutes. 
Methyl acrylate (25.9ml, 259mmol) was then added dropwise and the reaction 
was stirred at room temperature for 18h. After quenching with saturated 

10 aqueous ammonium chloride solution (200ml) the mixture was extracted with 
ethyl acetate (2x300ml) and the combined organic extracts were washed with 
brine (100ml), dried over magnesium sulphate and concentrated under reduced 
pressure. The residual oil was dissolved in ethanol (300ml) and 1M aqueous 
sodium hydroxide solution (300ml) was added dropwise. After 3 hours the 

15 ethanol was removed under reduced pressure and the aqueous residue was 
washed with dichloromethane (200ml). The aqueous phase was then acidified 
with 2N aqueous hydrochloric acid (150ml), extracted with dichloromethane 
(2x250ml) and the combined organic extracts were dried over magnesium 
sulphate and concentrated under reduced pressure. The residual oil was 

20 dissolved in 10% aqueous potassium carbonate solution (300ml), washed with 
diethylether (300ml) and the aqueous phase was acidified to pHI using 
concentrated hydrochloric acid. The mixture was then extracted with 
dichloromethane (2x300ml) and the combined organic extracts were dried over 
magnesium sulphate and concentrated under reduced pressure to provide the 

25 title compound (44.4g) as a colourless oil. 

NMR (300MH2, CDCI3): S= 2.67 (t, 2H), 3.89 (t, 2H), 4.58 (s, 2H), 7.18 (m. 
5H). 

30 PREPARATION 58 

(4Z)-1-fBen2vloxv>-5"hvdroxv-4-heDten-3-one 
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A suspension of magnesium turnings (1 .74g, 71 .6mmol) in mettianol (85ml) was 
lieated to reflux under nitrogen for 1 .5 hours, cooled to room temperature and 
the p-keto acid from Preparation 56 (16.6g, 143mmol) was added. The reaction 
5 was stinted for 1 .5 hours and the solvent was removed under reduced pressure to 
give the magnesium salt of the acid as a white solid. Meanwhile, tiie acid from 
Preparation 57 (12.9g, 71.6mmoO was dissolved In dimethylformamide (150mi) 
and carbonyldiimldazoie (12.8g, 78.8mmol) was added portionwise under 
nitrogen at room temperature. This was stinred for 1 hour and the magnesium 

10 salt from above was added as a solution in dimethylformamide (50mO. Evolution 
of gas was noted, and the reaction was allowed to stir at room temperature for 18 
hours. The mixture was concentrated under reduced pressure and the residueU 
orange oil was dissolved in dichloromethane (300ml), washed with 0.5M aqueous 
hydrochloric acid (250ml) containing methanol (10ml) and the aqueous phase 

15 was separated and extracted with dichloromethane (2x300ml). The combined 
organic extracts were washed with brine (300mi) containing methanol (20ml), 
dried over magnesium sulphate and concentrated under reduced pressure. The 
residual orange oil was purified by flash chromatography on silica gel eluting with 
cyclohexane:ethyl acetate (80:20, by volume) to provide the title compound 

20 (12.0g) as an orange oil. 

NMR (400MHz, CDCI3): 5 = 1 .17 (t, 3H), 2.33 (q, 2H), 2.58 (t, 2H), 3.76 (t, 2H), 
4.53 (s, 2H), 5.57 (s, 1H), 7.13 (m, 5H). 
LRMS (eledrospray) : m/z [MNa^ 257. 
25 Microanalysis: Found C, 71 .77; H, 7.74. C14H18O3 requires C, 71 .76; H, 7.69%. 

PREPARATION 59 

f4Q-1-fBenzvloxv^-4-chloro-5-hvdroxv-4-heDten-3-one 



Trimethylsily] chloride (10ml, 51.3mmol) was added to a solution of the enol from 
Preparation 58 (4.0g, 17.1mmol) In acetonitrile (25ml) under nitrogen at O'^C. 
Dimethylsutfoxide (3.6ml, 51.3mmoi) followed by tert-butylammonium bromide 
35 (275mg, 0.85mmol) were then added and the reaction was stirred at 0°C for 2 
hours. The mixture was diluted with water (100ml), extracted with diethylether 



OH 



O 



30 
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(100ml) and the organic phase was washed with brine (50ml), dried over 
magnesium sulphate and concentrated under reduced pressure. The residual 
pink oil was purified lay flash chromatography on silica gel eluling with 
cyclohexane:ethyl acetate (80:20, by volume) to provide the title compound 

C /O '7Cir%\ oe* .o nintr />il 

NMR (400MHz, CDCI3): 6 = 1 .17 (t, 3H), 2.62 (q. 2H), 2.96 (t. 2H), 3.79 (t. 2H), 
4.57 (s, 2H), 7.12 (m. 5H). 15.49 (s, 1H). 
LRMS (electrospray) : m/z [MNa^ 291 . 

10 

PREPARATION 60 

a-1 -r3-n3en2vlQxv^DroDanovn-2-hvdroxv-1 -butenvlk)xv)-5-fluorobenzonitrile 




CN 



Sodium hydride (60% dispersion in oil, (1 .92g, 48.0mmol) was added to a stirred 
solution of the phenol from Preparation 34 (S.BOg, 48.0mmol) in tetrahydrofuran 
(450ml) under nitrogen at room temperature. After stirring for 1 hour, the enol 
from Preparation 59 (12.9g, 48.0mmol) was added and the reaction was stirred 

20 for 64 hours. The mixture was diluted with water (200ml) and 2N aqueous 
hydrochloric acid (40mi), extracted with ethyl acetate (2x150mO ^cl the 
combined organic extracte were washed with brine (100ml), dried over 
magnesium sulphate and concentrated under reduced pressure. The residual 
orange oil was purified by flash chromatography on silica gei eluting with 

25 cydohexanerpentane (10:90, by volume) to provide the title compound (5.80g) as 
an orange oil. 

NMR (400MHz, CDCI3): 8 = 1 .08 (t, 3H), 2.31 (q, 2H), 2.59 (t, 2H), 3.75 (t, 2H), 
4.45 (s, 2H), 6.92 (m, 1H), 7.02 (m, 2H), 7.29 (m, 5H), 14.50 (s, 1H). 
30 LRMS (electrospray) : m/z [MNa^ 392. 
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PREPARATION 61 

E)"1 -r3-(Ben2vloxv)proDanovn-2-hvdroxv-1 -butenvl}oxv)isoDhthalonitrae 



5 Sodium hydride (60% dispersion in oil, 412mg, 12.3nfimol) was added to a stirred 
solution of the phenol from Preparation 39 (1.48g, 10.3mmol) in tetrahydrofuran 
(70ml) under nitrogen at room temperature. After stirring for 30 minutes, the eno! 
from Preparation 59 (2.76g, 10.3mmol) was added and the reaction was stirred 
for 18 hours. Water (100ml) and 2N aqueous hydrochloric acid (10ml) were 

10 cautiously added and the mixture extracted with ethyl acetate (2x1 50ml), The 
organics were combined, washed with brine (100ml), dried over magnesium 
sulphate and concentrated under reduced pressure. The residue was purified by 
flash column chromatography on silica gel eluting with (pentane:ethyl acetate 
90:10, by volume) to provide the title compound (1 .OOg) as a yellow oil. 



LRMS (themriospray) : m/z [MH^ 375. 
PREPARATION 62 

34ri-(24rte/t-ButvirdimethvnsiM1oxvlethvlV3.5-diethvl-1A^Dvrazol-4-vnow^^ 
20 fluorobenzonitrile 




CN 



15 



F. 




H3C CH3 
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Imidazole (477mg, 7.02mmol) and tert-butyl-dimethyl-silyl chloride (977mg, 
6.48mmol) were sequentially added to a solution of the alcohol from Example 
117 (1.65g, 5.40mmol) in dimethylfomiamide (llmO at room temperature under 
nitrogen. The reaction was stin-ed for 18 hours and the mixture was diluted with 
5 water (lOOml) »nd @ytra<?t@d with diethylether (4x50ml). The combined organic 
extracts were dried over magnesium sulphate, concentrated under reduced 
pressure and the residue was purified by flash chromatography on silica gel 
eluting with dichloromethane:methanol (99:1, by volume) to provide the title 
compound (2.12g) as a colourless oil. 



NMR (400MHz, CDCI3): 5 = 0.03 (s, 6H), 0.84 (s, 9H), 1.10 (m, 6H), 2.42 (q, 
2H), 2.56 (q, 2H), 4.00 (t, 2H). 4.09 (t. 2H), 6.86 (d, 1H), 6.99 (m, 2H). 
LRMS (thermospray) : m/z [MH"^ 419. 

Microanalysis: Found C, 62.73; H, 7.83; N, 9.75. C22H32FN3O2Si.0.06CH2Cl2 
15 requires C, 62.68; H, 7.66; N, 9.94%. 

PREPARATION 63 

3-a3.5-Diethvl-1 -r2-ftetnahvdro-2ffpvran-2-vloxv)e thvn-1 H-Dvrazol-4-vnoxv^5- 
fluorobenzonitriie 



p-Toluene-sulphonic acid (32mg, 0.17mmol) was added to a solution of the 
alcohol from Example 117 (5.04g, 16.6mmol) and dihydropyran (7.57ml, 
83mmol) in dichloromethane (65mO at room temperature under nitrogen. The 

25 reaction was stined for 2 hours, but starting material still remained so a further 
aliquot of p-toluene-sulphonic acid (284mg, 1.49mmol) was added and the 
reaction was stinted for 1 hour. The mixture was diluted with diethylether (90ml) 
and washed with a mixed aqueous solution (water (50ml), brine (25ml) and 
saturated aqueous sodium bicart>onate solution (25ml)). The aqueous phase was 

30 extracted with diethylether (2x60mO and tiie combined organic extracts were 



10 



20 
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dried over magnesium sulphate, concentrated under reduced pressure and the 
residue was purified by flash chromatography on silica gel eluting with 
dichlcromethanermethanol (98:2, by volume) to provide the title compound 
(6.31g)asanoil. 

NMR (400MHz, CDCI3): 5 = 1.08 (m, 6H), 1.52 (m, 6H), 2.39 (q, 2H), 2.54 (q, 
2H), 3.45 (m, 1H). 3.64 (m, 1H), 3.75 (m. 1H), 4.06 (m, 1H), 4.17 (t, 2H), 4.51 (s, 
1 H), 6.82 (d, 1 H), 7.22 (m, 2H). 
LRMS (themnospray) : m/z [MH*] 388. 

PREPARATION 64 

3-ff3.5-Diethvl-1-r2-ftetrahvdro-2H<)vran-2-vloxv^ethvn-1/-f-Dvrazol-4-vtk?xvV5- 
fluorobenzamide 



Cesium carbonate (269mg, 0.82mmol) was added to a solution of 3-methyl-3- 
pyrazolin-5-one (74mg, 0.75mmol) in dimethylsulfoxide (1ml) under nitrogen at 
room temperature and the reaction was stirred for 1 5 minutes. The aryl fluoride 
from Preparation 63 (291 mg, 0.75mmol) dissolved in dimethylsulfoxide (1ml) was 

20 then added and the reaction was heated to 100°C for 18 hours. After cooling to 
room temperature the reaction was diluted with water (7mO and extracted with 
diethylether (12mO. The organic phase was washed with brine (3.5ml), dried 
over magnesium sulphate, concentrated under reduced pressure and the residue 
was purified by flash chromatography on silica gel eluting with a solvent gradient 

25 of dichloromethane:methanol (99:1 changing to 95:5, by volume) to provide the 
unexpected title compound (108mg) as an oil. 




15 



NMR (400MHz, CDCI3): 5 = 1.12 (m, 6H), 1.56 (m, 6H), 2.44 (q, 2H), 2.59 (q, 
2H). 3.48 (m, 1H), 3.69 (m, 1H), 3.79 (m, 1H), 4.08 (m, 1H), 4.20 (t, 2H), 4.54 (s, 
30 1 H), 6.72 (d, 1 H), 7.1 5 (m, 2H). 
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LRMS (thermospray) : m/z [MH^ 406. 

Microanalysis: Found C, 60.57; H, 6.97; N, 9.97. 
C21H28FN3O4.O.O8CH2CI2.O.32H2O requires C, 60.57; H, 6.94; N, 10.05%. 

5 PREPARATIDN 65 

a-rf3.5-Diethvl-1 -r2-ftetrahvdrQ-2 W-Dvran-2-vloxv>6t hvn-1 H43vrazol-4-vltoxv)-5- 
(i HcvrazoH -vl^benzonitrile 




10 

Cesium Carbonate (269mg, 0.82mmol) was added to a solution of pyrazole 
(51 mg, 0.75mnnol) in dry dimethylsulfoxide (1ml) under nitrogen at room 
temperature and the reaction was stirred for 15 minutes. The aryl fluoride from 
Preparation 63 (291 mg, 0.75mmol) dissolved in dry dimethylsulfoxide (1mO was 

15 then added and the reaction was heated to 100'C for 18 hours. After cooling to 
room temperature the reaction was diluted with water (7ml) and extracted with 
diethylether (10ml). The organic phase was washed with brine (3ml), dried over 
magnesium sulphate, concentrated under reduced pressure and the residue was 
purified by flash chromatography on silica gel eluting with a solvent gradient of 

20 dichioromethane:methanol (100:0 changing to 90:10, by volume) to provide the 
title compound (55mg). 

NMR (400MHz, CDCI3): 5 = 1.13 (m. 6H), 1.58 (m, 6H). 2.44 (q, 2H), 2.60 (q. 
2H), 3.49 (m, 1H), 3.69 (m, 1H). 3.80 (m, 1H), 4.10 (m, 1H), 4.21 (t, 2H), 4.55 (s, 
25 1H), 6.50 (s, 1H), 6.98 (s, 1H), 7.57 (s, 1H), 7.63 (s, 1H), 7.72 (s, 1H), 7.89 (s, 
1H). 

LRMS (themnospray) : m/z [MH"] 436, [MNa^ 458. 

HRMS: [MH*] Found 436.2352. C24H30NSO3 requires 436.2343 

[MNa^ Found 458.2168. C24H29N503Na requires 458.2162. 
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PREPARATIONS 66-68 

The preparation of the following tabulated Preparations of the general fomiuia 




5 



were performed by a similar method to that of Preparation 65 using the 
appropriate heterocycle as the starting material. 



Preparation No. 
(Starting 
material 

preparation no.) 


R 


Analytical Data 


66 (63) 




NMR (400MHz, CDCI3): 5 = 1.13 (m, 6H). 
1.63 (m, 6H), 2.44 (q, 2H). 2.60 (q, 2H), 3.46 
(m, 1H). 3.67 (m, 1H), 3.79 (m, 1H), 4.08 (m, 
1H), 4.20 (t, 2H), 4.53 (s, 1H), 6.26 (t, 1H), 6.64 
(d, 1H). 7.17 (s, 1H). 7.21 (s. 1H), 7.34 (s, 1H), 
7.41 (t, 1H). 

LRMS (thermospray) : m/z [MH^ 463, [ma*] 
485. 

HRMS: (MH^ Found 463.2353. C26H31N4O4 
requires 463.2340 

[MNal Found 485.2166. 
C26H3oN404Na requires 485.2159. 
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67(63) 




NMR (400MHz, CDCI3): 5 = 1.10 (m, 6H), 
1.56 (m, 6H), 2.41 (q, 2H), 2.56 (q, 2H), 3.44 
(m. 1H), 3.64 (m, 1H), 3.75 (m. 1H), 4.05 (m, 
1H), 4.17 (t, 2H). 4.50 (s, 1H), 7.00 (d, 1H), 
7 nft C«s 1 7 on 1 H^ 7 .R1 fe. 1 H\. 7 64 fe. 

1H). 7.86 (S.IH). 

LRMS (thermospray) : m/z [MHl 464, [MNal 
486. 

HRMS: [MH*] Found 464.2297. C25H30N5O4 
requires 464.2293 

[MNa1 Found 486.2113. 
C25H29N504Na requires 486.21 12. 


68^ (63) 


f ^ 


Nl^R (400MHz, CDCI3): 5 = 1.08 (m. 6H). 
1.48 (m, 6H), 2.23 (s, 3H), 2.38 (q, 2H). 2.53 
(q. 2H), 3.43 (m, IN), 3.63 (m, 1H), 3.66 (s. 
on;, o./o in), ^m, in;, 10 ^i, tn;, 
4.50 (s, 1H), 5.59 (s, 1H), 6.76 (s, 1H), 6.88 (s, 
1H),6.95(s, IN). 

LRMS (thermospray) : m/z \MH*] 480, [Mtia*] 
502. 



^ Tlie eluent used for fiasli column ciiromatograpliy purification of this compound 
was dichloromethane:methanol (99:1 changing to 95:5, by volume). 



PREPARATION 69 

5 te/f-Butvl 3-r4-(3.5-dicvanoDhenoxv)-3.5-diethvl-1 H-ovrazol-l -vlT-l - 
azetidinecarboxvlate 




1 0 Sodium hydride (60% dispersion in oil, 33mg, 0.82mmol) was added to a solution 
of the pyrazole from Example 122 (200mg, 0.75mmol) in dimethylformamide 
(3ml) at 0°C under nitrogen and the reaction was stirred for 10 minutes. 3-lodo- 
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azetidine-l-carboxylic acid tert-butyl ester {234mg, 0.82mmol) was added and 
the reaction was stirred at room temperature for 18 hours. The reaction was 
quenched with water (0.2ml) and concentrated under reduced pressure. The 
residue was partitioned between dichloromethane (5ml) and water (5ml) and the 
5 organic phase was isolated using a 5\M Whatman PTFE fritted cartridge, then 
concentrated under reduced pressure. The residue was purified by flash 
chromatography on silica gel eluting with a solvent gradient of ethyl 
acetate:pentane (20:80 then 25:75 then 34:66 then 50:50 then 75:25 then 100:0, 
by volume) changing to ethyl acetate:methanol (10:1, by volume) then 
10 dichloromethane:methanol:0.88 ammonia (90:10:1 then 80:20:1, by volume) to 
provide the title compound (189mg) as a pale yellow oil. 

NMR (400MHz, CDCI3): 5 = 1.03-1.17 (m. 6H), 1.49 (s, 9H), 2.39-2.52 (m, 
4H), 4.32 (m, 2H), 4.50 (m, 2H), 4.94 (m, 1H), 7.38 (s. 2H), 7.56 (s, 1H). 
1 5 LRMS (themiospray) : m/z [MH^ 422, [MNal 444. 

Microanalysis: Found C, 65.08; H, 6.49; N, 16.48. C23H27N5O3.O.I8H2O requires 
C, 65.04; H, 6.49; N, 16.49%. 

PREPARATION 70 

20 5-((3.5'Diethvl-1-f3-(tetrahvdro-2H-Dvran-2-vloxv)DroDvn-1 ffpyrazoK- 
vIloxv^isoDhthalonitrile 



25 Sodium hydride (60% dispersion in oil, 33mg, 0.82mmol) was added to a solution 
of the pyrazole from Example 122 (200mg, 0.75mmol) in dimethylfomnamide 
(3ml) at O^'C under nitrogen and the reaction was stirred for 10 minutes. 2-(3- 
bromo-propoxy)-tetrahydro-pyran (184mg, 0.82mmol) was added and the 
reaction was stinted at room temperature for 18 hours. The reaction was 

30 quenched with water (0.2ml) and concentrated under reduced pressure. The 
residue was partitioned between dichloromethane (5ml) and water (5ml) and the 
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organic phase was isolated using a 5\iM Whatman PTFE fritted cartridge, then 
concentrated under reduced pressure. The residue was purified by flash 
chromatography on silica gel eluting with a solvent gradient of ethyl 
acetate:pentane (20:80 then 25:75 then 34:66 then 50:50 then 75:25 then 100:0, 



dlohloromethane:methanol:0.88 ammonia (90:10:1 then 80:20:1. by volume) to 
provide the title compound (238mg) as a pale yellow oil. 

NMR (400MHz, CDCI3): 5 = 1.09 (m, 6H), 1.47-1.63 (m, 2H), 1.66-1.88 (m, 
10 2H), 2.15 (dd, 2H), 2.38 (q, 2H), 2.53 (q. 2H). 3.37-3.55 (m, 2H), 3.75-3.90 (m. 
2H), 4.11 (m. 2H). 4.56 (m, 1H). 7.37 (s. 2H), 7.55 (s. 1H). 
LRMS (electro) : m/z [MH^ 409. [MNal 421. 

Microanalysis: Found C, 66.59; H, 6.91; N, 13.40. C23H28N4O3.O.36H2O requires 
C, 66.57; H, 6.98; N, 13.50%. 

15 

PREPARATION 71 

3-rn -Acetvl-3.5-dimethvl-1 H-pvrazol-4-vl)oxv1-5-fluorobenzonitrile 



The phenol from Preparation 34 (lO.Og, 72.7mmol), 3-chloro-2,4-pentanedione 
20 (7.1 Og, 72.7mmol) and cesium carbonate (23.6g, 72.9mmol) were heated to 
reflux In acetone (100ml) under nitrogen for 2 hours. The reaction was cooled to 
room temperature, IN aqueous hydrochloric acid (50ml) was added slowly and 
the mixture was extracted with ethyl acetate (3x1 00ml). The combined organic 
extracts dried over magnesium sulphate and concentrated under reduced 
25 pressure. The residual yellow oil was dissolved in methanol (100ml), hydrazine 
(5.3ml, 109mmol) was added and the reaction was stin-ed at room temperature 
under nitrogen for 2 hours. The solvent was removed under reduced pressure 
and the residue was dissolved in dimethylformamide (50ml) at CC. Acetyl 
chloride (5.1ml. 72.0mmol) was added slowly followed by sodium hydride (60% 
30 dispersion in oil, 2.8g, 72.0mmol) portionwise. The reaction was stirred for 15 
minutes and sat ammonium chloride sdutlon (50mO was added, and the 
reaction was allowed to warm to room temperature. The mixture was extracted 
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with ethyl acetate (3x1 00ml) and the combined organic extracts were dried over 
magnesium sulphate and concentrated under reduced pressure giving an oil. 
After standing for 18 hours, a solid had formed within the oil which was isolated 
by filtration, washing with diethylether (50ml) to provide the title compound 
5 (3.50g) as a white solid, m.p. 1 09-1 1 1 °C. 

NMR (400MHz, CDCI3): 5 = 2.06 (s, 3H), 2.37 (s. 3H), 2.65 (s, 3H), 6.81 (d, 
1H), 6.91 (s, 1H), 7.04 (d, 1H). 
LRMS (thermospray) : m/z [MHl 273. 
10 Microanalysis: Found C, 61.62; H, 4.44; N, 15.09. Ci4Hi2N302F requires C, 
61.53; H, 4.43; N, 15.38%. 

PREPARATIONS 72-74 

The tabulated compounds of the general formula 



15 




were performed by a similar method to that of Preparation 71 using the 
appropriate phenol as the starting material. 



Preparation no. 
(Starting material 
preparation no.) 


R" 


Analytical Data 


72 (39) 


CN 


m.p. 204-206»C 

NMR (400MHz, CDCI3): 6 = 2.06 (s, 3H), 2.38 (s, 
3H), 2.66 (s, 3H), 7.33 (s. 2H), 7.58 (s, IN). 
LRMS (thermospray) : m/z [MH^ 281 . 
Microanalysis: Found C, 63.30; H, 4.25; N, 19.59. 
C15H12N4O2.O.3OH2O requires C, 63.06; H, 4.45; N, 
19.61%. 


73^ (42) 


Me 


m.p. 152-154°C 

NMR (400MHz, CDCI3): 5 = 2.05 (s. 3H), 2.33 (s, 
3H), 2.38 (S, 3H), 2.66 (s, 3H), 6.88 (s, 1H), 6.91 (s, 
1H). 7.12 (S. 1H). 
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LRMS (thermospray) : m/z [MH"^ 270. 
Microanalysis: Found C, 66.67; H, 5.71; N, 15.25. 
C15H15N3O2 requires C, 66.9; H. 5.61; N, 15.60%. 


74^ (Commercial) 


H 


m.p. 131-133°C 

n iMivin (^uuivinic, u ^. 10 (a, on), ~^.*fU (£>, 

3H), 2.70 (s, 3H), 7.15 (m, 2H), 7.35 (m, 1H), 7.40 
(m, 1H). 

LRMS (thermospray) : nVz [MH*] 278. 
Microanalysis: Found C, 65.87; H, 5.11; N, 16.33. 
C14H1SN3O2 requires C. 65.87; H. 5.13: N. 14.46%. 



^ The product was purified by flash column chromatography on silica gel eluting 
with ethyl acetate:pentane (10:90, by volume). 

^ The product was purified by flash column chromatography on silica gel eluting 
with ethyl acetate:pentane (10:90 changing to 20:80, by volume). 



5 

PREPARATION 75 

3-ff1-Acetvl-3-fbromomethvn-5-methvl-1AfDvra2ol-4-vnoxvl-5-fluorobenzonitrile 




Br 

10 

The pyrazole from Preparation 71 (I.OOg, 3.66mmol) was dissolved in carbon 
tetrachloride (20ml) and the solution was degassed by bubbling nitrogen through 
it for 20 minutes at room temperature. A/-Bromosuccinimide (973mg, 5.49mmol) 
followed by 2,2'-azobisisobutyronitriie (30mg) were added and the reaction was 
15 heated to 95°C for 1 hour. The reaction was cooled to room temperature, 
concentrated under reduced pressure and purified by flash chromatography on 
silica gel eluting with pentane:ethyi acetate (80:20, by volume) to provide the title 
compound (1.30g) as a pale yellow oil. 

20 'H NMR (400MHz. CDCI3): 5 = 2.05 (s, 3H), 2.69 (s, 3H), 4.68 (s, 2H), 6.89 (d, 
1H), 6.99 (s, 1H), 7.08 (d, 1H). 
LRMS (thermospray) : m/z [M-BrH^ 272. 
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Microanalysis: Found C, 45.08; H. 3.14; N, 11.44. Ci4HiiBrN3O2F.1.05H20 
requires C, 45.31; H, 3.56; N, 1 1.32%. 

PREPARATIONS 76-78 

The preparation of the following tabulated Preparations of the general fonnula 




Br 



were performed by a similar method to that of Preparation 75 using the 
appropriate pyrazole as the starting material. 



Preparation no. 
(Starting material 
preparation no.) 


R 


Analytical Data 


76 (72) 


CN 


m.p. 132-134 "C 

NMR (400MHz, CDCI3): 5 = 2.06 (s, 3H). 2.66 (s. 
3H), 4.67 (s, 2H), 7.40 (s, 2H), 7.63 (s, 1H). 
Microanalysis: Found C, 47.65; H, 3.03; N, 14.79. 
Ci6HiiBrN4O2.0.93H2O requires C, 47.92; H, 3.45; N, 
14.90%. 


77^-2 (73) 


Me 


m.p. 107-109"C 

NMR (400MHz, CDCI3): 5 = 2.05 (s, 3H), 2.35 (s, 
3H), 2.70 (s, 3H), 4.70 (s, 2H), 6.95 (s, 1H), 6,99 (s, 
1H),7.18(s, 1H). 

Microanalysis: Found C, 50.34; H, 3.89; N, 11.58. 
Ci5Hi4BrN3O2.0.40H2O requires C, 50.69; H, 4.20; N. 
11.82%. 


78^'^ (74) 


H 


m.p. 120-124°C 

^H NMR (400MHz, CDCI3): 6 = 2.05 (s, 3H), 2.70 (s, 
3H). 4.75 (s. 2H). 7.20 (m. 2H). 7.46 (m. IN). 
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Microanalysis: Found C, 49.01; H, 3.47; N, 12.14. 

Ci4Hi2BrN3O2.0.50H2O requires C, 49.00; H, 3.82; N, 

I 1 12.24%. 

^ A further aliquot of 2,2'-azobisisobutyronitrile (30mg) was added to this reaction, 

^The product was purified by fiasli column diromatograpliy on silica gel eluting 
witli a solvent gradient of ethyl acetate:pentane (0:100 then 2:98 then 5:95 then 
5 1 0:90 then 1 5:85 then 30:70, by volume). 

^ The product was purified by flash column chromatography on silica gel eluting 
with ethyl acetate:pentane (10:90 changing to 20:80, by volume). 

PREPARATION 79 

10 3-Cvanobenzamide 




0.88 Ammonia solution (30ml) was slowly added to a solution of 3-cyanobenzoyl 
chloride (lOg, 60.3mmol) in dichloromethane (100ml) at O'^C under nitrogen and 
15 the reaction was stirred for 20 minutes. The mixture was filtered and the solid 
was washed with water (50ml) then diethylether (50ml), azeotroped with toluene 
and dried in vacuo to provide the title compound (gg) as a white solid. 

NMR (400MHz, CD3OD): 5 = 7.62 (m, 1H), 7.86 (m. 1H). 8.12 (m, 1H), 8.18 (s, 
20 1H). 

PREPARATION 80 

3-fAminomethvnbenzamide 



25 




The nitrile from Preparation 79 (6.4g, 43.8mmol) was suspended in acetic acid 
(60ml) and10% palladium on carbon (lOOmg) was added. The reaction was 
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pressurised to 60psi at room temperature with iiydrogen, and stirred for 18 hours. 
Starting material remained, so a further aliquot of 10% palladium on carbon 
(500mg) was added and the procedure was repeated. The reaction mixture was 
filtered through arbocel washing with acetic acid and the filtrate was concentrated 
5 under reduced pressure. The residue was azeotroped with toluene and purified 
by flash chromatography on silica gel eluting with dichloromethane:methanol:0.88 
ammonia (100:0:0 changing to 90:10:1 then 85:15:1.5, by volume) to provide tfte 
title compound (5.3g) as a colourless oil. 

10 ^ H NMR (400MHz, CD3OD): 5 = 3.83 (s, 2H), 7.39 (dd, 1 H), 7.49 (d, 1 H), 7.73 (d, 
1H),7.81 (s,1H). 

PREPARATION 81 

2-Chloro-1 .3-dicvclopropvl-1 .3-DroDanedione 

15 



Trimethylsilyl chloride (16.6ml, ISOmmol) was added to a solution of tert- 
butylammonium bromide (0.70g, 2.17mmol) in acetonitrile (50ml) under nitrogen 

20 at CC. 1,3-Dicyclopropyl-propane-1,3-dione (ref: W0981 55438) (6.62g, 
43.5mmol) in acetonitrile (15ml) was then added followed by dimethylsulfoxide 
(9.25ml, ISOmmol) dropwise, and the reaction was allowed to warm to room 
temperature over 4 hours. The mixture was diluted with water (75ml), extracted 
with diethylether (3x35ml) and the combined organic extracts dried over 

25 magnesium sulphate and concentrated under reduced pressure. The residue 
was purified by flash chromatography on silica gel eluting with 
pentane:diethylether (95:5, by volume) to provide the title compound (3.76g) as 
an oil, which was an 80:20 mixture of enoL'keto forms. 

30 NMR (400MHz, CDCI3): 5 = 1.02 (m, 4H). 1.17 (m, 4H), 2.24 (m, 0.2H), 2.39 
(m, 0.8H), 5.05 (s, 0.2H), 16.34 (s, 0.8H). 

Microanalysis: Found C, 57.59; H, 5.89. CgHiiCIO2.0.02CH2Cl2 requires C, 57.92; 
H, 5.94. 
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10 



15 



20 



PREPARATION 82 

5-r2-CvcloDroDvl-1-(cvcloDroDvlcarbonvn-2-oxoethoxv1isoDhthalonitrile 



Cesium carbonate (1.97g, 6.06mmol) was added to a stirred solution of the 
phenol from Preparation 39 (0.865g, 6.00mmol) in acetone (24ml) under nitrogen 
at reflux. After stirring for 5 minutes, the diketone from Preparation 81 (1.12g. 
S.OOmmol) in acetone (6mi) was added and the reaction was stin'ed for 4 hours. 
After cooling the mixture was diluted with water (25ml) and the acetone was 
removed under reduced pressure. The aqueous phase was acidified with 2N 
aqueous hydrochloric acid, extracted with dichloromethane (50mi) and the 
organic phase was dried over magnesium sulphate and concentrated under 
reduced pressure. The residue was purified by flash chromatography on silica 
gel eiuting with a solvent gradient of pentane:ethyl acetate (95:5 changing to 
90:10 then 80:20, by volume) to provide the title compound (1.03g) as a white 
solid, which existed as the enoi tautomer, m.p. 135-137''C. 

NMR (400IVIHZ. CDCia): 5 = 0.93 (m. 4H), 1.19 (m, 4H). 1.74 (m, 2H), 7.53 (s, 
2H). 15.25 (s, 1H). 

LRMS (electrospray) : m/z [M-H^ 293. 

Microanalysis: Found C, 69.18; H, 4.82; N, 9.35. C17H14N2O3, requires C, 69.38; 
H, 4.79; N, 9.52%. 

PREPARATION 83 

3-Oxobutanoic acid 




CN 




30 



Sodium hydroxide (37.9g, 0.947mol) was dissolved in water (770ml) and added 
to a solution of 3-oxo-but8inoic add methyl ester (lOOg, 0.861 mol) at room 
temperature over 20 minutes. The reaction was stirred for 18 hours, quenched 
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With ammonium sulfate (700g) and acidified slowly with a solution of 
concentrated Hydrochloric acid (21.5ml) in water (250ml) with ice cooling. The 
reaction mixture was extracted with diethylether (6x200ml) and the combined 
organic extracts were dried over magnesium sulphate and concentrated under 
5 reduced pressure to provide the title compound (58.2g) as a pale yellow oil which 
was a mixture of keto:enol tautomers. 

NMR (400MHz. CDCI3): 5 = 2.00 (s, 3H-enol), 2.30 (s, 3H-keto), 3.51 (s, 2H- 
keto), 5.02 (s. IH-enol). 

10 

PREPARATION 84 

l-CvclopropvH .S-butanedione 




15 

Magnesium turnings (3.04g, 125mmol) suspended in methanol (145ml) were 
heated to reflux under nitrogen for 1 hour, cooled to room temperature and the p- 
keto acid from Preparation 83 (25.5g, 250mmol) dissolved in methanol (25ml) 
was added dropwise with ice-cooling. The reaction was stirred for 1 hour at room 

20 temperature and the solvent was removed under reduced pressure to give the 
magnesium salt of the acid. Meanwhile, cyclopropane-carboxylic acid (9.91 mi, 
125mmol) was dissolved in dimethyiformamide (200ml) and carbonyldiimidazole 
(22.4g, 138mmol) was added portionwise under nitrogen at 0°C. This was stinred 
for 1.5 hour and the magnesium salt from above was added as a solution in 

25 dimethyiformamide (100ml) at 0°C. The reaction was allowed to stir at room 
temperature for 92 hours and the mixture was poured into 2M aqueous 
hydrochloric acid (85ml) then diluted with water (170ml). The mixture was 
extracted with diethylether (6x200ml) and the combined organic extracts were 
washed with brine (3x200ml), dried over magnesium sulphate and concentrated 

30 under reduced pressure. The residual orange oil was purified by flash 
chromatography on silica gel eluting with pentanerdiethylether (100:0 changing to 
90:10 then 80:20, by volume) to provide the title compound (7.39g) as a yellow 
oil. 

35 NMR (400MHz, CDCb): S = 0.83-0.95 (m, 2H), 1.06-1.10 (m, 2H), 1.54-1.63 
(m, 1H), 2.00 (s, 3H). 
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LRMS (electrospray) : m/z [MNa*] 149. 



PREPARATION 85 

2-Chloro-1 -cvdopropvl-l .3-butanedione 



5 




Trimethylsilyl chloride (18.9ml, 174mmol) was added to a solution of tert- 
butylammonium bromide (932mg, 2.89mmol) In dry aoetonltrlle (50ml) under 

10 nitrogen at room temperature and the mixture was cooled to OX. The diketone 
from Preparation 84 (7.3g, 57.9mmol) In acetonltrile (36ml) was then added 
followed by dropwise addition of dry dimethylsulfoxide (12.3ml, 174mmol). The 
reaction was stirred at 0°C for 1 .5 hours and the mixture was diluted with water 
(500ml), extracted with diethyiether (2x200mi and 100ml) and the combined 

15 organic extracts were dried over magnesium sulphate and concentrated under 
reduced pressure. The residual oil was purified by flash chromatography on 
silica gel eluting with pentane:diethylether (100:0 changing to 95:5 then 90:10, by 
volume) to provide the title compound (5.76g) as a colouriess oil. 

20 NMR (400MHz, CDCb): 5 = 0.99-1.08 (m. 2H), 1.15-1.20 (m, 2H), 2.27 (s. 
3H), 2.38-2.46 (m, 1H). 
LRMS (electrospray): m/z [M-Hl 159. 

PREPARATION 86 

25 3-f1-fCvcloDropvlcarbonvn-2-oxoproDOXv'l-5-methvlben2onitrile 



O 



o 




CN 



30 



Cesium carbonate (2.45g, 8.30mmol) and the phenol from Preparation 42 (1g, 
7.50mmol) were added to a stined solution of the diketone from Preparation 85 
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(1 .3g, 8.30mmol) in acetone (44ml) under nitrogen at 60°C and the reaction was 
stirred for 5 liours. After cooling the mixture was quenched with water and the 
acetone was removed under reduced pressure. The aqueous phase was 
acidified with 1N aqueous hydrochloric acid, extracted with ethyl acetate and the 
5 organic phase was dried over magnesium sulphate and concentrated under 
' reduced pressure. The residue was purified by flash chromatography on silica 
gel eluting with pentane:ethyl acetate (85:15, by volume) to provide the title 
compound (1.03g) as a pale red solid. 

10 NMR (400MHz, CDCI3): 5 = 0.85 (m, 2H), 1.12 (m, 2H), 1.86 (m, 1H), 1.94 (s, 
3H), 2.35 (s, 3H), 6.99 (m, 2H), 7,10 (s, 1H). 
LRMS (electrospray) : m/z [M-H^ 256. 

PREPARATION 87 

15 4-(3,5-DifluoroDhenoxv)-3,5-diethvl-1-r2-ftetrahvdro-2H-Dvran-2-vloxv)ethvl1-1H- 



p-Toluene-suIphonic acid (360mg, 1.89mmol) was added to a solution of the 
20 alcohol from Example 38 (5.6g, 18.9mmol) and dihydropyran (8.62ml, 94.5mmol) 
In dichloromethane (75ml) at room temperature under nitrogen. The reaction 
was stirred for 2 hours, diluted with diethylether (100ml) and washed with a 
mixed aqueous solution (water (60ml), brine (30ml) and saturated aqueous 
sodium bicariDonate solution (30ml)). The aqueous phase was extracted with 
25 diethylether (2x60ml) and the combined organic extracts were dried over 
magnesium sulphate, concentrated under reduced pressure and the residue was 
purified by flash chromatography on silica gel eluting with 
dichloromethane:methanol (98:2, by volume) to provide the title compound 
(6.31g)asan oil. 



pvrazole 
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NMR (400MHz, CDCI3): 8 = 1.09 (m, 6H), 1.57 (m, 6H), 2.40 (q, 2H), 2.55 (q, 
2H), 3.44 (m. 1H), 3.62 (m, 1H), 3.73 (m, 1H), 4.05 (m. 1H), 4.16 (t, 2H), 4.50 (s, 
1H), 6.39 (m,3H). 

LRMS (thermospray) : m/z [MHl 381 . 
5 Microanalysis: Found C. B2.16; H. 6.92: N. 7.16. ConHo5.N2Q3 0 09OH2Cl2 mqiiires 
C, 62.18; H, 6.80; N,7.22%. 

PREPARATION 88 

4-r3.5-Dif 1 /•/•Pvrazol-1 -vnphenoxv1-3.5-diethvl-1 -r2-ftetrahvdro-2H-Dvran-2- 
10 vloxv)ethvn-1 A-^pvrazole 



and 

15 PREPARATION 89 

3.5-Dietiivl-4-f3-fluoro-5-f 1 AfDvrazoi-1 -vl)DhenoxvT-1 -f2-ftetralivdrO'2H-Dvran-2- 
vIoxv^ethvn-IH-Dvtazole 
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Cesium Carbonate (538mg, 1.65mmol) was added to a solution of pyrazole 
(102mg, 1.50mmol) in dry dimethylsulfoxide (2ml) under nitrogen at room 
temperature and the reaction was stirred for 15 minutes. The aryl difluoride from 
5 Preparation 87 (570mg, 1.50mmol) dissolved in dry dimethylsulfoxide (2ml) was 
then added and the reaction was heated to 100''C for 18 hours. After cooling to 
room temperature the reaction was diluted with water (20ml) and extracted with 
diethylether (2x20ml). The organic phase was washed with brine (10ml), dried 
over magnesium sulphate, concentrated under reduced pressure. Some starting 

10 material remained, so the residue was dissolved in dimethylsulfoxide (12ml), 
pyrazole (510mg, 7.50mmol) followed by cesium carbonate (2.5g, 7.66mmol) 
were added and the reaction was heated to 100°C for 18 hours. After cooling to 
room temperature the reaction was diluted with water (6ml), extracted with 
diethylether (20ml) and the organic phase was washed with brine (10ml), dried 

15 over magnesium sulphate, concentrated under reduced pressure and the residue 
was purified by flash chromatography on silica gel eluting with a solvent gradient 
of dichloromethane:methanol (100:0 changing to 96:4, by volume). This gave 
two fractions, the first of which was a single product (least polar) and the other a 
mixture of two products. The second fraction was re-purified eluting with 

20 dichioromethane:acetonitriie (93:7 changing to 90:10, by volume) to provide the 
most polar product. 

Least Polar Product - Preparation 88 f254mQ) 

NMR (400IVIHZ, CDCI3): 5 = 1.1 1 (m, 6H), 1.50 (m, 6H), 2.46 (q, 2H), 2.58 (q, 
25 2H), 3.43 (m, 1H), 3.64 (m, 1H), 3.75 (m, 1H), 4.04 (m, 1H), 4.18 (t, 2H). 4.50 (s, 

1H), 6.42 (s, 2H), 7.15 (s, 2H), 7.67 (s, 3H), 7.90 (s, 2H). 

LRMS (electrospray) : m/z [MH^ 477, [MNa^ 499. 

HRIVIS: [MH^ Found 477.2612. CzsHssNeOs requires 477.2609. 

Most Polar Product - Preparation 89 f37.7mQ) 
30 NMR (400MHz, CDCI3): 8 = 1.11 (m. 6H), 1.46 (m, 6H), 2.43 (q, 2H), 2.57 (q, 

2H), 3.43 (m, 1H), 3.64 (m, 1H), 3.75 (m, 1H), 4.05 (m, 1H), 4.17 (t, 2H), 4.61 (s, 

1H), 6,42 (m, 2H), 7.07 (m, 2H), 7.66 (s, 1H), 7.82 (s, 1H). 

LRMS (themiospray) : m/z [MH^ 429. 
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PREPARATION 90 

3-f(3.5-Dlethvl-1-r2-ftetrahvdro-2f^Dvran-2-vloxv>ethvn-1f^Dvra2ol-4-v^^ 
methoxvbenzonitrile 



5 Sodium methoxide (25% w/v in methanol, 230(il, I.OOmmoQ was added dropwise 
to a solution of the aryl fluoride from Preparation 63 (387mg, LOOmmoI) and in 
dimethylfonnamide (5ml) at room temperature under nitrogen. The reacb'on was 
stirred for 5 hours, diluted with water (10ml) and extracted witti diethytether 
(50mi). The organic phase was dried over magnesium sulphate, concentrated 
10 under reduced pressure and the residue was purified by flash chromatography 
on silica gel eluting with dichloromethane:methanol (97:3, by volume) to provide 
the title compound (400mg) as an oil. 

NMR (400MHz, CDCI3): 6 = 1.09 (m, 6H), 1.49 (m, 6H), 2.41 (q. 2H), 2.55 (q, 
15 2H), 3.46 (m. 1 H), 3.66 (m, 1 H). 3.77 (m + s. 4H), 4.07 (m, 1 H), 4.19 (t, 2H), 4.52 
(m. 1H), 6.66 (s. 1H). 6.69 (s. 1 H). 6.77 (s, 1H). 
LRMS (thenmospray) : m/z [MH*] 400. 

Microanalysis: Found C, 65.59; H, 7.32; N, 10.42. C22H29N3O4.O.04CH2CI2 
requires C, 65.71; H, 7.28; N, 10.43%. 

20 

PREPARATION 91 

3-f 1 -Acetvl-3-methvl-2-oxobutoxvV5-methvlbenzonitrile 





CN 
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Cesium carbonate (1.50g, 4.61 mmol) and the phenol from Preparation 42 
(60gmg, 4.61 mmol) were added to a stin-ed solution of the diketone from 
Preparation 23 (750mg, 4.61 mmol) in acetone (23ml) under nitrogen at 50'*C and 
5 the reaction was stirred for 3 hours. After cooling the mixture was quenched with 
water (10ml) and the acetone was removed under reduced pressure. The 
aqueous phase was extracted with dichloromethane (4x25ml) and the combined 
organic extracts were dried over magnesium sulphate and concentrated under 
reduced pressure. The residue was purified by flash chromatography on silica- 
10 gel eluting with pentane:ethyl acetate (90:10, by volume) to provide the title 
compound (544mg). 

NMR (400MH2. CDCI3): 5 = 1.10 (m, 6H), 2.09 (s, 3H), 2.42 (s, 3H), 2.69 (m, 
1H), 7.00(8, 2H). 7.19 (s, 1H). 
1 5 LRMS (themnospray) : m/z[MHH/] 277. 

PREPARATION 92 

f4-(3.5-Dichlorophenoxv)-3-methvl-1 Pvrazol-5-vnacetic acid 



20 




The pyrazole of Example 208 (400mg, 1.41 mmol) was stirred at 100°C for 14 
hours in concentrated hydrochloric add (20ml). The mixture was cooled to room 
temperature and the solvent removed under reduced pressure to give a yellow 
25 solid. The solid was dissolved in dichloromethane (50ml) and IN aqueous 
hydrochloric acid (50ml) and the organic layer was separated. The organics were 
washed with IN aqueous hydrochloric acid (50ml), dried over magnesium 
sulphate, filtered and the solvent removed under reduced pressure to provide the 
title compound (400mg) as pale yellow solid, m.p. 156-158''C. 

30 

NMR (400MHz, CD3OD): 8 = 2.02 (s, 3H), 4.89 (s, 2H), 6.82 (s, 2H), 7.02 (s, 
1H). 

LRMS (tiiermospray) : m/z [MH*] 303. 
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Microanalysis: Found C, 47.50; H, 3.50; N, 9.46. C12H10CI2N2O3 requires C, 
47.86; H, 3.35; N, 9.30%. 

PREPARATION 93 

5 3-tf3.5-Dl9thvl-142-ftetiBhvdro-2f^vrarv2-vloxv)etlwn-1fj^Dvrazolf4-v^ 
rmethvlsulfanvnbenzQnitrilQ 



Sodium thiometlioxide (ISOmg, 2mmol) was added to a stired solution of the aryl 
10 fluoride from Preparation 63 (774mg, 2.00mmol) in dimethyifonnamide (10ml) at 
room temperature under nitrogen. The reaction mixture was stin^ for 5 hours 
before being heated at lOO^C for 18 hours. A second portion of sodium 
thiometho;dde (90mg, ImmoO was added and the reaction mixture was heated at 
100°C for a further 5 hours. After cooling to room temperature the mixture was 
15 diluted with water (10ml) and extracted with diethylether (2)€0ml). The organic 
phase was dried over magnesium sulphate, concentrated under reduced 
pressure and the residue was purified by flash chromatography on silica gel 
eluting with dichloromethane:methanol (97:3, by volume) to provide the title 
compound (700mg) as an oil. 



mn (400MHz. CDCI3): 5 = 1.14 (m, 6H), 1.52 (m, 6H), 2.44 (q, 2H). 2.49 (s. 
3H), 2.59 (q, 3H), 3.50 (m. 1H), 3.70 (m, 1H), 3.80 (m, 1H), 4.10 (m, 1H). 4.23 
(m, 2H), 4.55 (m, 1H), 6.82 (s, 1H), 7.01 (s, 1H), 7.09 (s, 1H). 
LRMS (APCI+): m/z [MH^ 416. 




20 



25 
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PREPARATION 94 

3-a3.5-Diethvl"1-r2-ftetrahvdro-2/+Dvran-2-vloxv>ethvlV1H-^ 
(dimethviamino)ethoxvlbenzonitrile 



To a stirred solution of N,N-dimethylethanolamine (83(xl, O.SSmmol) in 
dimethylformamide (2ml) was added sodium hydride (36mg of 60% by weight 
dispersion in oil, 0.90mmol). After 10 minutes a solution of the aryl fluoride from 

10 Preparation 63 (291 mg, 0.75mmol) in dlmethylfonmamide (2ml) was added and 
the reaction mixture was stirred at room temperature for 18 hours. The mixture 
was diluted with 10% aqueous potassium carbonate solution (12ml) and 
extracted with diethyl ether (2x7ml). The combined organic components were 
dried over magnesium sulphate and concentrated under reduced pressure. The 

15 crude product mixture was purified by flash chromatography on silica gel eluting 
with dlchloromethanermethanol (a gradient from 99:1 to 90:10, by volume) to 
provide the title compound (IBOmg) as an oil. 

NMR (400MHz, CDCI3): 5 = 1.09 (m, 6H), 1.50 (m, 6H), 2.39 (q, 2H), 2.47 (s, 
20 6H), 2.55 (q, 2H), 2.87 (m, 2H), 3.47 (m, 1H), 3.67 (m, 1H), 3.78 (m. 1H), 4.05 
(m, 1H), 4.17 (m, 4H), 4.52 (m, 1H), 6.70 (s, 2H), 6.79 (s, 1H). 
LRMS (electrospray): m/z [MH^ 457. 
HRMS: [MH"^ 457.2810. CasHgzNAO* requires 457.2810. 
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PREPARATIONS 95-97 

The preparation of the following tabulated Preparations of the general fonnula 




5 

were performed by a similar method to that of Preparation 94 using the 
appropriate alcohol as the starting material. 



Preparation no. 
(Starting material 
preparation no) 


R 


Analytical Data 


95(63) 


CHzCHz NHMe 


NMR (400MHz. CDCI3): 6= 1.09 (m. 
6H). 1.50 (m, 6H), 2.39 (q, 2H). 2.54 (m. 
5H), 3.04 (t, 2H), 3.46 (m, 1H), 3.66 (m, 
1H), 3.78 (m, 1H), 4.05 (m, 1H), 4.11 (t, 
2H), 4.17 (t, 2H). 4.52 (s, 1H), 6.70 (s, 
2H), 6.81 (s. 1H). 

LRMS (electrospray): m/z [MH"] 443 
HRMS: [MH-^ 443.2654. C24H35N4O4 
requires 443.2653. 



V/0 02/085860 



266 



PCT/IB02/01234 



96(63) 


CH2CONH2 


NMR (400MHz, CDCI3): 5= 1.11 (m, 
6H), 1.48 (m, 6H), 2.43 (q, 2H), 2.58 (q, 
2H), 3.46 (m, 1H), 3.67 (m, 1H), 3.80 (m, 
1H), 4.08 (m, 1H), 4.25 (m, 2H), 4.45 (s, 
2H), 4.52 (m, 1H), 5.54 (broad s. 1H), 
6.37 (broad s, 1H), 6.72 (s, 1H), 6.85 (s, 
2H). 

LRMS (electrospray): m/z 465 (MH^ 
HRMS: [MH^ 443.2282. C23H31N4O5 
requires 443.2289. 


97(63) 


CH2CH2OCH3 


NMR (400MHz. CDCI3): 5= 1.10 (m, 
6H). 1.50 (m, 6H), 2.41 (q, 2H). 2.55 (q, 
2H), 3.41 (s. 3H), 3.47 (m, 1H), 3.70 (m. 
3H), 3.79 (m, 1H), 4.06 (m. 3H), 4.20 (m. 
2H). 4.52 (s, 1H), 6.70 (s, 2H), 6.79 (s, 
1H). 

LRMS (electrospray): m/z 466 (Mhf*) 
HRMS: [MHl 443.2282. C24H34N3OS 
requires 443.2289. 



PREPARATION 98 

5-Methv!-1 -r2-ftetrahvdro-2A^pvran-2-vtoxv^etiivn-3-ftrifluoromQtlivn-1 H-ovrazoi- 
4-0I 




To a stirred solution of 1-(2-hydroxyethyl)-5-methyl-3-(trlfluorome%l)-1 H-pyrazol- 
4-0I (600mg, 2.86mmol; Kenkyu Hokoku - Asahi Garasu Kogyo Gijutsu Shoreikai 
10 ,1988, 51, 139-49) In dichloromethane (lOmO and ethyl acetate (4ml) was added 
para-toluenesulphonic acid (27mg, 0.14mmol) followed by 3,4-dihydro-2H-pyran 
(340]il, 3.7mmol). The reaction mixture was stin-ed at room temperature for 3 
hours before being concentrated under reduced pressure. The crude product 
mixture was purified by flash chromatography on silica gel eluting with 
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10 



15 



20 



pentane:ethyl acetate (60:40, by volume) to provide the title compound (560mg) 
as white solid. 

mn (400MHz, CDCI3); 8 = 1.60 (m, 6H), 2.23 (s, 3H), 3.44 (m, 1H), 3.60 (m, 
1H), 3.72 (m, 1H), 4.04 (m. 1H). 4.18 (m, 2H). 4.50 (broad s, 1H). 
LRMS (electrospray): m/z[M-Hl 293. 

PREPARATION 99 

3-Fluoro-5-fr5-methvl-1-f2-rtetrahvdro-2>:^Dvran-2-vloxv^ethvn-3-ftrlfluoromethvn- 
1 H-Pvrazol-4-vlloxv>benzonitrile 



To a stirred solution of the pyrazole (214mg, 0.73mmol) from Preparation 98 in 
drmethylformamide (0.7ml) was added 3,5-diflutiobenzonitrile (304mg, 2.2mmol) 
and potassium carbonate (304mg, 2.2mmol). The reaction mixture was heated at 
90°C for 7 hours. After cooling to room temperature brine (20ml) was added and 
the mixture was extracted with ethyl acetate (20ml). The organic component was 
separated, washed with brine (20 ml), dried over magnesium sulphate and 
concentrated under reduced pressure. The cmde product mixture was purified by 
flash chromatography on silica gel eluting with pentanerethyl acetate (80:20, by 
volume) to provide the title compound (267mg) as a colouriess oil. 

NMR (400MHz, CDCI3): 6 = 1.61 (m, 6H), 2.18 (s, 3H), 3.48 (m, 1H). 3.64 (m. 
1H), 3.75 (m. 1H). 4.30 (t, 2H). 4.50 (broad s, 1H). 6.85 (d, 1H), 6.94 (s, 1H). 
7.05 (d, 1H). 

LRMS (electrospray): m/z [M-H^ 412. 
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PREPARATION 100 

3-Cvano-5-rf3.5-diethvl-1-f2-rf2-methoxvethoxv)methoxv1ethvn-1H-Dvrazol-4- 
vhoxvlbenzamide 




To a stirred solution of tiie pyrazole from Example 261 (193mg, 0.4gmmoO in 
tetrahydrofuran (2ml) was added 2M aqueous sodium hydroxide solution (8.7|xl, 
0.49mmol) and tlie reaction mixture was iieated at 65°C for 24 iiours. After 

10 cooling to room temperature a second portion of 2M sodium hydroxide solution 
(8.7nl, 0.49mmol) was added and the mixture was heated at 65°C for 24 hours. 
6M aqueous sodium hydroxide solution (lOOnJ) was added and the mixture was 
heated at 65*'C for 24 hours. The reaction mixture was concentrated under 
reduced pressure, diluted with water (75ml), neutralised to pH7 using 2M 

15 aqueous hydrochloric acid solution and extracted with dichloromethane (2x25ml). 
The combined organic components were dried over magnesium sulphate and 
concentrated under reduced pressure to give a crude product mixture which was 
purified by flash chromatography on silica gel eluting with 
dichlorometiiane:methanol (100:0, 98:2, 96.5:3.5 then 95:5, by volume) to 

20 provide the titie compound (60mg) as a colourless oil. 

NMR (400MHz, CDCI3): 8 = 1.10 (m, 6H), 2.40 (q, 2H), 2.55 (q, 2H). 3.36 (s, 
3H), 3.50 (q, 2H), 3.59 (q, 2H), 3.94 (q, 2H), 4.20 (q, 2H), 4.64 (s. 2H), 7.30 (s, 
1H), 7.59 (s,1H). 7.70 (s,1H). 
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PREPARATION 101 

5-rf1 -Acetvl-3.5-di6thvl-1 H-Dvrazol-4-vnoxv1isoDhthalonitrila 




5 

To a stirred solution of the pyrazole from Example 122 (3.0g, H.Smmol) in 
dimetliylformamlde (45mO at O^C was added acetyl chloride (1.2ml, 17.0mmoO, 
followed by sodium hydride portionwise (678mg of 60 % by weight dispersion in 
oil, 17.0mmol). The cooling batii was removed and the reaction mixture was 

10 stirred at room temperature for 40 minutes. The reaction was quenched by 
addition of saturated aqueous ammonium chloride solution (4ml) and 
concentrated under reduced pressure to give an orange residue. This material 
was partitioned between ethyl acetate (200ml) and water (200ml). The organic 
component was washed with water (100ml), brine (75ml) and then dried over 

15 magnesium sulphate before being concentrated under reduced pressure. The 
crude product mixture was purified by flash chromatography on silica gel eluting 
with dichloromethane:methanol (100:0, 99:1 , then 98:2, by volume) to provide the 
title compound (2.67g) as a white solid. 

20 NMR (400MH2, CDCI3): 8 = 1.15 (t, 3H), 1.19 (t, 3H), 2.43 (q, 2H), 2.72 (s, 
3H), 3.85 (q, 2H), 7.38 (s, 2H), 7.61 (s, 1H). 
LRMS (electrospray): m/z331 [M+Na*l. 

PREPARATION 102 

25 5-f ri -Acetvl- 3-( 1 -bromoethvn-5-ethvl-l H-ovrazoM-vlloxvlisoDhthalonitrile 
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A solution of the pyrazole from Preparation 101 (881 mg, 2.86mmol) in 
carbontetrachloride (12m() was degassed by passing a stream of nitrogen 
tlirough the solution for 20 minutes. N-bromosuccinimide (763mg, 4.28mmol) 

5 was added followed by AIBN (30mg) and the reaction mixture was heated at 
85°C for 4 hours. After cooling to room temperature the mixture was 
concentrated under reduced pressure and the residue was purified by flash 
chromatography on silica gel eluting with pentanerethyl acetate (a gradient from 
100:0 to 67:33, by volume) to provide the title compound (348mg) as a colourless 

10 oil. 

NMR (400MHz, CDCI3): 8 = 1.10 (t. 3h). 2.00 (d, 3H). 2.70 (s. 3H). 2.80 (m, 
2H), 4.95 (q, 1H), 7.42 (s. 2H), 7.60 (s, 1H). 
LRMS (electrospray): m/z 283 [MH^. 

15 

PREPARATION 103 

5-rf5-Ethvl-3-M -hvdroxvethvn-1 -r2-rtetrahvdro-2H-Dvran-2-v loxv^ethvn-1 hh 
pvra2ol-4-vl)oxvMsophthalonitrile 




OH 



20 To a stirred solution of the pyrazole from Example 263 (197mg, 0.70mmoO in 
dimethylformamide (3ml) at 0°C was added 2-(2-bromoethoxy)tetrahydro-2W- 
pyran (105|jJ, 0.70mmoO followed by sodium hydride (31 mg, 0.77mmol). After 15 
minutes the cooling bath was removed and the mixture was stirred at room 
temperature for 60 hours. The reaction mixture was quenched by addition of 

25 saturated aqueous ammonium chloride solution (0.5ml) and then concentrated 
under reduced pressure. The crude product mixture was purified by flash 
chromatography on silica gel eluting with dichloromethane:methanol (a gradient 
from 100:0 to 95:5, by volume) to provide the titie compound (84mg) as a white 
foam which reverts to an oil on standing. 

30 
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NMR (400MH2. CDCI3): 5 = 1.11 (t. 3H). 1.45 (d, 3H). 1.65 (m, 6H), 2.59 (q, 
2H), 3.50 (m. 1 H). 3.70 (m, 1 H), 3.81 (m. 1 H). 4.1 1 (m. 1 H). 4.25 (t. 2H), 4.56 (m, 
1H). 4.76 (m. 1H). 7.40 (s, 2H), 7.55 (s, 1H). 
LRMS (electrospray): m/z411 [MH^. 

rr 

PREPARATION 104 

3-Cvano-5-rf3.5-diethvl-1-f2-rr2-m ethoxvethoxv^rnethoxvl6thvlMAfDvrazol-4- 
vnoxv1-/V-hvdroxvbenzenecarboximidamide 



10 




To a stirred solution of the pyrazole from Example 261 (1.5g, 3.76mmol) In 
ethanol (7.5ml) was added a solution of sodium carbonate (200mg, 1.88mmol) 
and hydroxylamine hydrochloride (262mg, 3.7emmol) in water (7.5mO. After 

15 stirring for 5 hours at room temperature the reaction mixture was concentrated 
under reduced pressure and the residue was partitioned between 
diohloromethane (50ml) and water (40ml). The aqueous phase was separated 
and extracted with diohloromethane (30ml). The organic components were 
combined, dried over magnesium sulphate and concentrated under reduced 

20 pressure. The crude product mixture was purified by flash chromatography on 
silica gel eluting with dlchloromethane:methanol (a gradient from 100:0 to 96:4, 
by volume) to provide the title compound (1 .13mg) as a colourless oil. 

NMR (400MHz, CDCI3): 5 = 1.11 (m. 6H), 2.42 (q, 2H), 2.58 (q, 2H). 3.41 (s. 
25 3H), 3.59 (m, 4H), 3,95 (t, 2H), 4.17 (t, 2H). 4.61 (s. 2H), 4.77 (broad s, 2H). 7.38 
(m, 1H), 7.49 (m,2H). 
LRMS (electrospray): m/z 432 [MH*]. 

Microanalysis: Found C, 57.50; H, 6.71; N, 16.01. C21H26N4O4+O.4H2O requires 
C, 57.50; H, 6.85; N, 15.96%. 
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PREPARATION 105 

3-r(3.5-Diethvl-1-(2-rf2-methoxvethoxv)methoxv1ethvl)-1H-Pvrazol"4^^^^ 
ftrifluoromethvl^"1 ,2.4"Oxadiazol-3«vnbenzonitrile 




5 To a stirred solution of the amidoxime from Preparation 104 (SOOmg, O.TOmmol) 
in pyridine (3ml) was added trifluoroacetic anhydride (118(xl, O.SSmmol). After 
stirring at room temperature for 2 hours the reaction mixture was heated at 1 lO^C 
for 18 hours. After cooling to room temperature the mixture was concentrated 
under reduced pressure and the residue was partitioned between 2M aqueous 
10 HCI solution (6ml) and dichloromethane (6ml). The organic phase was separated 
and concentrated under reduced pressure. The residue was purified by flash 
chromatography on silica gel eluting with dichloromethaneimethanol (a gradient 
from 100:0 to 90:10, by volume) to provide the title compound (259mg) as a 
colouriess oil. 

15 

NMR (406MHz, CDCI3): 5 =1.14 (m, 6H), 2.46 (q, 2H), 2.59 (q, 2H), 3.39 (s, 
3H), 3.53 (q, 2H), 3.59 (q, 2H). 3.95 (q. 2H), 4.29 (q, 2H), 4.68 (s, 2H), 7.34 (s, 
1H), 7,87 (S.IH), 8.04 (s, 1H). 
LRMS (APCI): m/z 532 {MH*) 

20 

PREPARATIONS 106-108 

The preparation of the following tabulated Preparations of the general fomnula 
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were performed by a similar method to that of Preparation 105 using the 
appropriate acid chloride as the acylating agent in place of trifluoroacetic 
anhydride. 



Preparation 1 
no. 


1 

R 


Analytical Data 


106 


Me 


n NMR (400ivinZ, Uuda): o= 1.14 (m, on), 2.46 (Q, 2n), 
2.59 (q. 2H), 2.67 (s, 3H), 3.39 (s, 3H), 3.55 (q, 2H), 3.59 
(q, 2H), 3.95 (q, 2H), 4.22 (q, 2H). 4.68 (s, 2H), 7.27 (s, 
1H),7.82(s. 1H), 8.00 (s, 1H). 
LRMS (electrospray): m/z 478 [M+Na^ 
Microanalysis: Found C, 59.91; H, 6.27; N, 15.38. 
C23n29N5O5+0.on2O requires c, 59.94; n, o.47o; N, 
15.19%. 


107 


Et 


NMR (400MH2. CDCI3): 5 = 1 .14 (m. 6H), 1 .44 (t, 3H), 
2.42 (q, 2H). 2.48 (q, 2H), 2.98 (q, 2H), 3.39 (s, 3H), 3.53 
(q, 2H). 3.59 (q, 2H). 3.95 (q, 2H), 4.20 (q, 2H), 4.48 (s. 
2H), 7.30 (S, 1H), 7.84 (s, 1H), 8.01 (s, 1H). 
uriivio ^6ieuuospray^. nuz. 4-0^ ^iviT'iNa ) 


108 - 


'Pr 


NMR (400MHz, CDCI3): 6 = 1 .1 1 (m, 6H), 1.49 (d, 6H), 
2.44 (q, 2H), 2.49 (q, 2H), 3.30 (sept, 1H), 3.39 (s, 3H), 
3.54 (m, 2H), 3.59 (m, 2H), 3.95 (t, 2H), 4.23 (t, 2H), 4.91 
(s, 2H). 7.22 (m, 1H), 7.83 (m. 1H), 8.02 (m, 1H). 
LRMS (electrospray): m/z 506 (M+Na^ 
Microanalysis: Found C, 61.87; H, 6.76; N, 14.62. 
C25H33N5OS requires C. 62.10; H, 6.88; N. 14.48%. 



5 

PREPARATION 109 

Ethvl 5-ffr tert-butoxvcarbonvl)amino1methvDnicx)tinate 
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To a stirred solution of ethyl-5-cyanonicotinate (3.0g, 17.0mmol; Annalen Der 
Cliemie, 1959, 621, 106-136) In ethanol (200ml) was added concentrated 
hydrochloric acid (3.4ml) followed by 5% palladium on carbon (300mg). The 

5 reaction mixture was stirred at room temperature under an hydrogen atmosphere 
(50psi) for 18 hours. The reaction mixture was filtered through Arbocel® and 
concentrated under reduced pressure. The crude product mixture was purified by 
flash chromatography on silica gel eluting with dichloromethane:methanol:0.880 
ammonia (a gradient from 95:5:0.5 to 85:5:1.5. by volume) to provide the 

10 intermediate amine (2.1g) as a yellow oily solid. This material (2.1g, 11.7mmol) 
was suspended in dichloromethane (22ml) to which was added triethylamine 
(1.8ml, IS.Ommol) followed by di-tert-butyl dicarbonate (2.84g, ISmmol). After 48 
hours the reaction mixture was diluted witti dichloromethane (50ml) and washed 
with water (50ml). The organic component was dried over magnesium sulphate 

15 and concentrated under reduced pressure before being purified by flash 
chromatography on silica gel eluting with dichloromethane:methanol:0.88 
ammonia (a gradient from 100:0:0 to 95:5:0.5, by volume) to provide the title 
compound (2.0g) as a yellow oil. 

20 NMR (400MHz, CDCI3): 5 = 1 .40 (m, 1 2H), 4.42 (m, 4H), 8.22 (s. 1 H). 8.71 (s, 
1H), 9.12 (s, 1H). 
LRMS (APCI): m/z279 (M-H*) 

PREPARATION 110 

25 5-frffert-Butoxvcarbonvl^amino1methvllnicotlnicacld 



To a stirred solution of the ester from Preparation 109 (2.00g, 7.10mmol) in 1M 
30 aqueous sodium hydroxide solution (15ml, ISmmol) was added methanol (15ml). 
The reaction mixture was stirred at room temperature for 18 hours, after which 
time the methanol was removed under reduced pressure. The aqueous solution 
was washed with diethyl ether (2x25mO, cooled to O^'C and neutralised to pH7 by 
addition of 2M aqueous hydrochloric acid solution (7.5ml). The mbdure was 
35 concentrated under reduced pressure to give a yellow oil (1 .5g). 
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NMR {400MHz. (CD3)2S0): 5 = 1.37 (s. 9H), 4.16 (d, 2H). 7.51 (m. 1H), 8.07 
(s, 1 H), 8.50 (s, 1 H), 8.88 (s, 1 H). 
LRMS (APCI): m/z 251 (M-H"^ 



To a stirred solution of the acid from Preparation 110 (770mg, S.IOmmol) In 
10 dimethyiformamide (15ml) was added carbonyldiimidazole (SOOmg, 3.70mmol). 
After 10 minutes 0.880 ammonia (1ml) was added. After a further 1 hour the 
reaction mixture was concentrated under reduced pressure and the residue was 
purified by flash chromatography on silica gel eluting with 
dichloromethane:methanol:0.88 ammonia (a gradient from 95:5:0.5 to 80:20:1, 
15 by volume) to provide the boc-protected Intermediate. To a stin'ed solution of this 
material in dichioromethane (20ml) was added trifluroacetic acid (6ml). After 18 
hours a second portion of trifluoroacetic acid (6ml) was added and the reaction 
mixture was stirred at room temperature for 24 hours. The solution was 
concentrated under reduced pressure to give an oily residue which was purified 
20 by flash chromatography on silica gel eluting with dlchloromethane:methanol:0.88 
ammonia (100:0:0 then 90:10:1 then 80:20:1, by volume) to provide the title 
compound (650mg) as a yellow oil. 

NMR (400MHz, (003)280): 5 = 4.1 1 (s, 2H), 7.5 (broad s), 7.59 (broad s), 8.14 
25 (broad s), 8.31 (m, 1 H), 8.72 (m, 1 H), 8.90 (m, 1 H). 
LRMS (electrospray): m/z 152 (MH^ 
HRIVIS: [MHl 152.0819, C7H10N3O requires 152.0818 



e DDBDADATinM 11i 

5-/Aminomethvhnicotinamide 
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PREPARATION 112 

Ethvl2-fr(feft-butoxvcarbonvl)amino]methvftison icotinate 




To a stirTBd solution of ethyl 2-cyanoisonic»tinate (2.00g, 1 1 .Ommol, J. Med. 
■ Chem., 1976. 19, 483) in ethanol (20ml) was added 2M aqueous hydrochloric 
acid solution (7.5ml) followed by 5% palladium on carbon (200mg). The reaction 
mixture was stirred at room temperature under a hydrogen atmosphere (60psi) 

10 for 48 hours. The mixture was filtered through arbocel and the filtrate was 
concentrated under reduced pressure. The residue was dried by azeotropic 
distillation using toluene under reduced pressure. To a stirred solution of the 
residue (3.00g) in dichloromethane (22ml) was added triethylamlne (4.6ml, 
' SSmmol) followed by di-tert-butyl dicarbonate (2.62g, 12.0mmol). After stirring for 

15 1 hour at room temperature the reaction mixture was diluted with 

dichloromethane (100ml) and washed with water (50ml). The organic component 
was washed with brine (50ml), dried over magnesium sulphate and concentrated 
under reduced pressure to give a brown oily solid. The crude product mixture 
was purified by flash chromatography on silica gel eluting with 

20 dichloromethane:m6thanol:0.88 ammonia (98:2:0.2 then 97:3:0.3, by volume) to 
provide the title compound (2.20g) as a yellow oil. 

NMR (400MHz, CDCI3): 6 = 1.38 (t. 3H), 1.45 (s, 9H), 4.38 (q, 2H). 4.50 (m, 
2H), 5.50 (broad s, 1H), 7.73 (d, 1H), 7.81 (s, 1H). 8.65 (d, 1H). 
25 LRMS (electrospray): m/z 281 (MH+) 
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PREPARATION 113 



2-(ff fe/t-Butoxvcarbonvhaminolmethvllisonicotinic acid 




5 



To a stirred solution of the ester from Preparation 112 (1.50g, 5.35mmol) in 
methanol (10ml) was added 1M aqueous sodium hydroxide solution (10ml). After 
1 hour the reaction mixture was cooled to 0°C and neutralised by addition of 2M 
aqueous hydrochloric acid solution (5ml). The reaction mixture was concentrated 
10 under reduced pressure and the residue was purified by flash chromatography 
on silica gel eluting with dichloromethane:methanol:0.880 ammonia (80:20:1, by 
volume) to provide the title compound (1 .30g) as a yellow foam. 

NMR (400MHz, (CD3OD): 5 = 1,43 (s. 9H), 4.36, (s, 2H). 7.68 (m. 1H), 7.81 (s, 
15 1H), 8.47(m, 1H). 

LRMS (electrospray): m/z 251 (M-H"^ 

HRMS: [MH^ 253.1 179. C12H17N2O4 requires 253.1183 

PREPARATION 114 

20 fert-Butvl r4-(aminocarbonvlV2"Dvridinvnmethvlcarbamate 



To a stirred solution of the acid from Preparation 113 (1.3g, 5.20mmoi) in 
25 dimethylformamide (10ml) was added l-hydroxybenzotriazole (950mg, 
6.20mmol) followed by 1 -(3-dimethylaminopropyl)-3-ethylcarbodiimide 
hydrochloride salt (1.20g, 6.20mmol). After 1 hour 0.880 ammonia (5ml) was 
added and the reaction mixture was stin^ed at room temperature for 1 .5 hours. 
The mixture was concentrated under reduced pressure and dried by azeotropic 
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distillition using toluene under reduced pressure to give a yellow semi-solid. The 
crude product mixture was purified by flash chromatography on silica gel eluting 
with dichloromethane:methanol:0.88 ammonia (95:5:0.5, by volume) to provide 
the title compound (1.1g) as a clear oil which crystallised on standing. This 
5 material was further purified by triturating with diethyl ether (10ml) which gave a 
sample of the desired product (1 .Og) white powder/ 

NMR (400MHz, D6-DMS0): 5 = 1.39 (s, 9H), 4.25 (m, 2H), 7.44 (m, 1H), 7.61 
(m, 1H), 7.66 ( broad s, 2H), 8.21 ( broad s, 1H), 8.59 (d, 1H). 
1 0 LRMS (electrospray): m/z 250 (M-H*) 

Microanalysis: Found C, 57.26; H, 6.86; N, 16.65. C12H17N3O3 requires C, 57.36; 
H, 6.82; N. 16.72%. 

PREPARATION 115 

15 2-fAminomethvnisonicotinamide 




To a stinred solution of the pyridine from Preparation 114 (I.OOg, 3.98mmol) in 
20 dichloromethane (50ml) was added trifluoroacetic acid (15ml), After stirring at 
room temperature for 18 hours the reaction mixture was concentrated under 
reduced pressure and purified by ion-exchange chromatography on Dowex 50- 
X8-200 eluting with water followed by 0.880 ammonia: methanol: water (5:5:90, by 
volume) to provide the title compound (265mg) as a white solid. 

25 

NMR (400MHz. D6-DMS0) : 5 = 2.1 (broad s, 1H), 3.4 (broad s, 1H). 3.85 
(2H, s), 7.57 (m, 1H), 7.60 (broad s, 1H), 7.80 (m, 1H), 8.16 (broad s, 1H), 8.59 
(m,1H). 

LRMS (APCI): m/z 152 (MH") 
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CLAIMS 

1 . A compound of the formula (I) 




or a pharmaceutically acceptable salt, solvate or derivative tiiereof, wherein: 

either is H, Ci-Ce alkyl. C3-C7 cycloalkyi, phenyl, benzyl, halo, -CN. -OR^, 
-CO2R". -CONR^R^", R« or R^ said Ci-Ce alkyl, C3-C7 cycloalkyi, phenyl and 
10 benzyl being optionally substituted by halo, -CN, -0R^°, S(0)xR"'°, -CO2R", 
-CONR=R^°, -OCONR'R^°. -NR^COaR^", -NR'°R", -NR'C0R'°, -SOaNR^R^", 
-NR^CONR^R^°, -NR^SOaR^" or R^°; and 

R^ Is H, Ci-Cs alkyl, Ca-Ce alkenyl, Cs-Ce alkynyl, C3-C7 cycloalkyi, C3-C7 
15 cycloalkenyl, phenyl, benzyl, R* or R®, said Ci-Ce alkyl, C3-C7 cycloalkyi, phenyl 
and benzyl being optionally substituted by halo, -OR^, -OR^^, -CN, -COaR^ 
-OCONR^R^ -CONR^R^ -C(=NR^)NR=OR=. -CONR=NR=R^ -NR'R^ -NR=R^^ 
-NR^COR^ -NR^COR^ -NR^COR^^ -NR5C02R^ -NR=CONR=R^ -S02NR=R^ 
-NR=S02R^ -NR^S02NR^R^, R« or R^; 

20 

or, R^ and R^ when taken together, represent unbranched C3-C4 alkylene, 
optionally substituted by 0x0, optionally wherein one methylene group of said 
C3-C4 alkylene is replaced by an oxygen atom or a nitrogen atom, said nitrogen 
atom being optionally substituted by R^°; 

25 

R^ is H, Ci-Ce alkyl, C3-C7 cycloalkyi, phenyl, benzyl, halo, -CN, -OR^, -COzR^, 
-CONR^R^, R« or R°, said Ci-Ce alkyl, C3-C7 cycloalkyi, phenyl and benzyl being 
optionally substituted by halo, -CN, -OR^, -COaR®, -CONR^R^, -OCONR^R^, 
-NR^C02R^ -NR^R^ -NR*COR^ -S02NR^R=, -NR^CONR^R^ -NR'S02R^ R' or 
30 R^; 

R* Is phenyl, naphthyl or pyridyl, each being optionally substituted by R^, halo, 
-CN, Ci-Ce alkyl, Ci-Ce haloaikyi, CrCr cycloalkyi, Ci-Ce alkoxy, -CONR^R^ 



wo 02/085860 



280 



PCT/IB02/01234 



0R^^ SoxR^ 0-(CrCs alkylene)-CONR^R^ 0-(CrC6 alkylene)-NR^R^ or 
0-(CrC6 aIkylene)-OR^; 

each is independently either H, Ci-Ce alky! or C3-C7 cycloalkyi or, when two R^ 
5 groups are attached to the same nitrogen atom, those two groups taken together 
with the nitrogen atom to which they are attached represent azetidinyl, 
pynx)iidinyl, piperidinyl, homopiperldinyl, piperazinyi, homopiperazinyl or 
morpholinyl, said azetidinyi, pyrrolidinyl, piperidinyl, homopiperidinyl, piperazinyl, 
homopiperazinyl and morpholinyf being optionally substituted by Ci-Ce alkyi or 
10 C3-C7 cycloalkyi; 

each R® is independently either H, Ci-Ce alky! or C3-C7 cycloalkyi; 

R^ is Ci-Ce alkyI or C3-C7 cycloalkyi; 

15 

R® is a five or six-membered, aromatic heterocyclic group containing (i) from 1 to 
4 nitrogen heteroatom(s) or (ii) 1 or 2 nitrogen heteroatom(s) and 1 oxygen or 1 
sulphur heteroatom or (ill) 1 or 2 oxygen or sulphur heteroatom(s), said 
heterocyclic group being optionally substituted by halo, 0x0, -CN, -COR^, 
20 -CONR^R^ •S02NR^R^ -NR^S02R^ -OR^, -NR^R^, -(Ci-Ce alkylene)-NR^R^ 
Ci-Ce alkyI, fluoro(CrC6)alkyl or C3-C7 cycloalkyi; 

R® is a four to seven-membered, saturated or partially unsaturated heterocyclic 
group containing (i) 1 or 2 nitrogen heteroatom(s) or (ii) 1 nitrogen heteroatom 
25 and 1 oxygen or 1 sulphur heteroatom or (iii) 1 oxygen or sulphur heteroatom, 
said heterocyclic group being optionally substituted by 0x0, d-Ce alkyI, C3-C7 
cycloalkyi, -S02R^ -CONR^R^ -COOR^ -CO-(Ci-Ce alkyIene)-OR^ or -COR^ and 
optionally substituted on a carbon atom which Is not adjacent to a heteroatom by 
halo, -OR^ -NR^R^ -NR^COR^ -NR^COOR^ -NR^CONR^R^ -NR^SOgR^or -CN; 

30 

R^° is H, R^ R^ R^^ Ci-Ce alkyl, C3-C7 cycloalkyi or -(d-Cs alkyl)-(C3-C7 
cycloalkyi), said Ci-Cs alkyl and C3-C7 cycloalkyi being optionally substituted by 
-0R^ -0R^^ R^ R^ R^^ or -COR^^; 

35 R^^ is H, Ci-Ce alkyl or C3-C7 cycloalkyi, said Ci-Ce alkyl and C3-C7 cycloalkyi 
being optionally substituted by -0R^ -NR^R^ -NR^COR^ -CONR^R^ R® or R®; 



R^2 is CrCe alkyl substituted by R^ R^ -OR^ -CONR^R^ -NR^COR^ or -NR®R^; 
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R^^ is phenyl optionally substituted by halo, -CN, -COR^ -CONR^R^ -S02NR^R^ 
-NR=S02R^ -OR^ -NR=R=, -(Ci-Cg alkyle^e)-NR^R^ d-Ce alkyi, haIo(CrC6)alkyl 
or C3-C7 cycloalkyi; and 

with the proviso that (a) when R^ and R^ are both phenyl, R^ is not methyl; and 
(b) when R' is ethoxy and R® is ethoxycarbonyl, R^ is not phenyl. 

10 2. A compound according to claim 1 wherein R\ when taken separately, is H, 
Ci-Cb alkyI, C3-C7 cycloalkyi or -OR^, said Ci-Ce alkyI and C3-C7 cycloalkyi being 
optionally substituted by halo, -CN, -0R^°, S(0)xR^°, -COaR^", -CONR®R^°, 
-OCONR'r'°, -NR=C02R'°, -NR'°R", -NR^C0R'°, -SOsNR^R^", -NR^CONR^R'". 
-NR^SOzR^^or R^°. 

15 

3. A compound according to claim 1 or 2 wherein R\ when taken separately, 
Is H, Ci-Ce alkyI, C3-C7 cycloalkyi or -OR^, said Ci-Ce alkyI being optionally 
substituted by halo, -0R^°, -NR^°R", -NR^COR^° or R^". 

20 4. A compound according to any preceding claim wherein R^ when taken 
separately, is H, Ci-Ce alkyI, Ca-Ce alkenyl or R®, said Ci-Ce alkyI being optionally 
substituted by halo, -OR^, -OR^^ -CN, -COgR^, -OCONR^R^ -CONR^R^, 
-C(=NR^NR50R^ -CONR=NR=R=. -NR'R^ -NR'r'^^ -NR^COR^ -NR=COR«, 
-NR'COR'^ -NR'COzR', -NR=CONR=R*, -S02NR^R^ -NR^S02R^ R« or R^ 

25 

5. A compound according to any preceding claim wherein R^, when taken 
separately, is H, Ci-Ce alkyI, Cs-Ce alkenyl or R®, said Ci-Ce alkyI being optionally 
substituted by -OR^ -OR^^ -CN, -COzR^ -CONR^R^ -C{=NR^)NR^OR^ 
-CONR^NR'R^ -NR^R^ -NR^R^^ -NR'COR^ -NR'COR'^ -NR^C02R^ R° or RI 

30 

6. A compound according to claim 1 wherein R^ and R^ when taken together, 
represent unbranched C3-C4 alkylene, optionally substituted by 0x0, wherein one 
methylene group of said C^Ca alkylene is replaced by an oxygen atom or a 
nitrogen atom, said nitrogen atom being optionally substituted by R"*". 

35 

7. A compound according to claims 1 or 6 wherein R^ and R^ when taken 
together, represent unbranched propylene wherein one methylene group is 
replaced by an oxygen atom or unbranched butylene wherein one methylene 
group is replaced by a nitrogen atom, said propylene and butylene being 
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optionally substituted by oxo and said nitrogen atom being optionally substituted 
byR'° 

8. A compound according to any preceding claim wherein is H or Ci-Ce 
5 alkyi, said Ci-Ce alkyi being optionally substituted by halo, -CN, -OR^, -COaR^, 

-CONR=R^ -OCONR^R^ -NR^CX)^R^ -NR®R®, -NR^COR*. -SOgNR^R*, 
-NR®CONR^R^ -NR^SOaR^, R* or R®. 

9. A compound according to any preceding (Mm wherein R^ Is H or Ci-Ce 
10 alkyi. 

10. A compound according to any preceding claim wherein R* is phenyl 
optionally substituted by R®, halo, -CN, CrCe alkyi, Ci-Ce haloalkyi, C3-C7 
cycloalkyi, Ci-Ce alkoxy, -CONR^R^ 0R^^ S0xR^ ©-(Ci-Ce alkylene)-CONR^R^, 

1 5 0-(Ci-C6 alkylene)-NR^R^ or ©-(Ci-Ce alkylene)-OR^• or naphthyl. 

11. A compound according to any preceding claim wherein Is phenyl 
substituted by R^ halo, -CN, Ci-Ce alkyi, Ci-Ce haloalkyi, C3-C7 cycloalkyi, Ci-Ce 
alkoxy, -CONR^R^ OR", SoxR^ 0-(Ci-C6 alkylene)-CONR^R^ 0-(Ci-Ce 

20 alkylene)-NR^R*,orO(Ci-C6alkylene)-OR®. 

12. A compound according to any preceding claim wherein is phenyl 
substituted by R", halo, -CN, Ci-Ce alkyi, Ci-Ce haloalkyi, C3-C7 cycloalkyi or 
Ci-Ce alkoxy. 

25 

13. A compound according to any preceding cleum wherein R* is phenyl 
substituted by halo, -CN or Ci-Ce alkyi. 

14. A compound according to any preceding claim wherein R® is pyrrolyl, 
30 imidazolyl, pyrazolyl, 1 ,2,3-triazolyl, 1 ,2,4-tria2olyl, tetrazolyl, oxazolyl, Isoxazolyl, 

thiazolyl, isotiiiazolyl, 1 ,2,4-oxadiazoiyl, 1 ,3,4-oxadiazolyl, furanyl, thienyl, 
pyrldinyl, pyridazinyl, pyrimidinyl or pyrazinyl, each being optionally substituted 
by halo, -CN, -COR^ -CONR=R^ -S02NR^R^ -NR^S02R^ -0R^ -NR^R^ -(Ci-Ce 
alkylene)-NR*R^ Ci-Ce alkyi, fluoro(Ci-C6)alkyl or C3-C7 cydoalkyl. 

35 

15. A compound according to any preceding daim wherein R° is Imidazolyl, 
pyrazolyl, 1,2,4-triazolyl, 1.2,4-oxadlazolyl, 1,3,4-oxadiazolyl, pyrldinyl, pyrazinyl 
or pyrimidinyl, each being optionally substituted by hato, -CN, -COR®, 
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-CONR^R^ -S02NR^R^ -NR^SOgR^, -OR^, -NR=R^, -(Ci-Ce alkytene)-NR^R^ 
Ci-Ce alkyl, fluoro(Ci-C6)alkyl or C3-C7 csycloalkyl. 

16. A compound according to any preceding claim wherein R° is imidazolyl, 

C mrro-rrthrl i O A^MaTiyUA 1 9 ^-nvarliavnhrl i !i A-rsvaiiiarmhH rarnrlSntrl n\ira-r\n\A 

or pyrimidinyl, eadi being optionally substituted by -OR^ -NR^R^ or Ci-Ce allcyl. 

17. A compound according to any preceding claim wherein R^ is azetidinyl, 
tetrahydropynrolyi, piperidinyl, azepinyl, oxetanyl, tetrahydrofuranyl, 

10 tetrahydropyranyl, oxepinyl, morpholinyi, piperazinyl or diazepinyl, each being 
optionally substituted by oxo, Ci-Ce all<yl, C3-C7 cycloalkyi, -SO2R®, -CONR^R*, 
-COOR^, -C0-(Ci-C6 alkylene)-OR^ or -COR^ and optionally substituted on a 
carbon atom which is not adjacent to a heteroatom by halo, -OR^, -NR^R^ 
-NR^COR^ -NR^COOR^ -NR^CONR^R^ -NR^SOaR^or-CN. 

15 

18. A compound according to any preceding claim wherein R® is azetidinyl, 
piperidinyl, tetrahydrofuranyl, piperazinyl or morpholinyi, each being optionally 
substituted by 0x0, Ci-Ce alkyl, C3-C7 cycloalkyi, -S02R^ -CONR^R^. -COOR^, 
-CO-(Ci-Ce alkylene)-OR^ or -COR° and optionally substituted on a carbon atom 

20 whtoh is not adjacent to a heteroatom by halo, -OR^, -NR'^R^, -NR^COR®, 
-NR^COOR^, -NR^CONR^R®, -NR^S02R'*or-CN, 

19. A compound according to any preceding claim wherein R^ is azetidinyl, 
piperidinyl, tetrahydrofuranyl, piperazinyl or morpholinyi, each being optionally 

25 substituted by Ci-Cs alkyl, -SOaR^, -CONR^R^ -COOR^ -CO-(Ci-C6 alkylene)- 
OR° or -COR^ and optionally substituted on a carbon atom which is not adjacent 
to a heteroatom by -OR^ or -NR^COR^. 

20. A compound according to any preceding claim wherein R^° is H, R®, R^, R^^ 
30 CrCe alkyl or -(Ci-Ce alkyl)-(C3-C7 cycloalkyi), said Ci-Ce alkyl being optionally 

substituted by -OR^, -0R'^ R®, R^ R^^ or -COR". 

21 . A compound according to any preceding claim wherein R^° is H, R°, R®, R^®, 
Ci-Ce alkyl or -(Ci-Ce aIkyl)-(C3-C7 cycloalkyO, said Ci-Ce alkyl being optionally 

35 substituted by -OR^ or R^l 

22. A compound according to any preceding claim wherein R^^ is H or Ci-Ce 
alkyl, said Ci-Ce alkyl being optionally substituted by -OR®, -NR^R®, -NR^COR^, 
-CONR=R^R°orR^ 
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23. A compound according to any preceding claim wherein R^^ is H or Ci-Ce 
all<yl, said Ci-Ce all<yl being optionally substituted by -OR^ or -NR^COR^. 

5 24. A compound according to any preceding claim wherein R^^ is C1-C4 alky! 
substituted by R^ R^ -0R^ -CONR^R^ -NR^COR^ or -NR^R^ 

25. A compound according to any preceding claim wherein R^^ is C1-C4 alkyi 
substituted by R^ -0R^ -NR^COR® or -NR^rI 

10 

26. A compound according to any preceding claim wherein R^^ is phenyl 
substituted by halo, -CN, -COR^ -CONR^R^ -SOaNR^R^. -NR^S02R^ -0R^ 
-NR^R®. -(Ci-Ce alkylene)-NR^R^, Ci-Ce alkyl, halo(Ci-Ce)all<yl or C3O7 
cycloalkyl. 

15 

27. A compound according to any preceding claim wherein R^^ is phenyl 
substituted by halo, -CN, -CONR®R^ -SOgNR^R^ or -OR®. 

28. 2-[4-(3,5-Dichlorophenoxy)-3,5-dimethyl-1 H-pyrazol-1 -yl]ethanol; 
20 2-[4-(3,5-Dichlorophenoxy)-3,5-diethyl-1 H-pyrazol-l-ylJethanol; 

4- (3,5-Dlchlorophenoxy)-3.5-diethyl-1H-pyra2ole; 
[4-(3,5-Dichlorophenoxy)-3,5-dlethyl-1Hi)yrazol-1-yllacetonltrile; 

5- {[4-(3,5-Dlchlorophenoxy)-3,5-dlethyl-1 H-pyrazoH -yQmethyl}-! H-pyrazol-3-ol; 

6- {[4-(3,5-Dlchlorophenoxy)-3,5-dlethyl-1 H-pyrazol-l -yl]methyl}-2-methyl-4(3«)- 
25 pyrimidinone; 

2-Amino-6-{[4-(3,5-dichlorophenoxy)-3.5-diethyl-1H-pyrazol-1-yl]methyl}-4(3H)- 

pyrimidinone; 

2-[4-(3,5-Dichlorophenoxy)-3,5-dieUiyl-1 H-pyrazol-1 -y\^N- 
hydroxyethanimidamide; 
30 Methyl [4-(3,5-dichlorophenoxy)-3,5-diethyl-1 H-pyrazol-1 -yl]acetate; 
2-[4-(3,5-Dichlorophenoxy)-3,5-diethyl-1H-pyrazol-1-yl]acetamlde; 

2- [4-(3,5-Dichlorophenoxy)-3,5-dlethyl-1 H-pyrazol-1 -yljacetohydrazide; 
5-{[4-(3,5-Dichlorophenoxy)-3,5-di6thyl-1 H-pyrazol-1 -yl]methyl}-1 ,3,4-oxadiazol- 
2(3H)-one; 

35 2-[4-(3,5-Dichlorophenoxy)-3,5-diethyl-1 H-pyrazol-1 -yljethylamlne; 

3- {[4-(3,5-D'ichlorophenoxy)-3,5-diethyl-1 H-pyrazol-1 -yl]methyl}-1 ,2,4oxadiazol- 
5-0I; 

5-{[4-(3,5-Dichlorophenoxy)-3,5-dielhyl-1 H-pyrazol-1 -yQmethyl}-! ,3,4-oxadlazol- 
2-amine; 
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W-{2-[4-(3,5-Dichlorophenoxy)-3,5-cliethyl-1 H-pyrazol-1 -yl]ethyl}-2- 
methoxyacetamide; 

AH2-[4-(3,5-dichlorophenoxy)-3,5-dtethyl-1 H-pyrazoM -yr|ethyl}-2- 
pyridinecarboxamide; 

5 AW2-r4.-r3.5-dichloronh©noyvV3.5^iftttivM W-ovra7r»l-1-vnethvl\-5- 
pyrazinecarboxamide; 

3- {[3,5-Diethyl-1 -(2-hydroxyethyl)-1 H-pyrazol-4-yr|oxy}benzonitrile; 

4- {[3,5-diethyl-1 -(2-hydroxyethyl)-1 H-pyrazol-4-yl]oxy}-3,5-dimethylbenzonitrile; 
3K)hloro-4-{[3,5-diethyl-1 -(2-hydro)cyethyl)-1 /+pyrazol-4"yl]ox^^ 

1 0 5-{I3,5-diethyl-1 -(2-hydroxyethyl)-1 /+pyrazol-4-yl]oxy}-2-fluorobenzonitrile; 

2-[4-(4-chlorophenoxy)-3,5-diethyl-1 /+pyrazol-1 -yl]ethanol; 

2-[4-(3-chloropheno)cy)-3,5-diethyM H-pyrazol-1 -yI]ethanol; 

2-[4-(2-chlorophenoxy)-3,5-diethyl-1 W-pyrazol-1 -yI]ethanol; 

2-[4-(2,6-dichlorophenoxy)-3,5-diethyl-1 H-pyrazol-1 -yl]ethanol; 
1 5 2-[4-(2,3-dichlorophenoxy)-3,5-diethyH H-pyrazol-1 -yljethanol; 

2-[4-(2,4-dlchlorophenoxy)-3,5-diethyH H-pyrazoM -yljethanol; 

2-[3,5-diethyl-4-(2-fluorophenoxy)-1 H-pyrazoI-1 -yQethanol; 

2-[3,5-dlethyl-4-(3-fluorophenoxy)-1 H-pyrazol-1 -yljethanol; 

2-[4-(3,5-dimethylphenoxy)-3,5-diethyH H-pyrazoH -yljethanol; 
20 2-[3,5-dlethyl-4-(4-fluoro-3-methylphenoxy)-1 H-pyrazol-1 -yljethanol; 

2-[4-(2,5-dichlorophenoxy)-3,5-diethyH H-pyrazol-1 -yljethanol; 

2-[4-(2,5-dlchIorophenoxy)-3,5-diethyl-1 H-pyrazol-1 -yljethanol; 

2-[4-(3,4-dlchlorophenoxy)-3,5-dlethyl-1 H-pyrazol-1 -yljethanol; 

2-[4-{2,6-difluorophenoxy)-3,5-diethyl-1 H-pyrazol-1 -yljethanol; 
25 2-[4-(2,5-dif luorophenoxy)-3,5-diethyl-1 H-pyrazol-1 -yljethanol; 

2-[4-(3,5-difluorophenoxy)-3,5-diethyl-1 H-pyrazol-1 -yljethanol; 

4-(3,5-Dichlorophenoxy)-3,5-diethyl-1 -(2-methoxyethyl)-1 H-pyrazole; 

4-(3,5-dichlorophenoxy)-3,5-diethyl-1 -(methoxymethyl)-l H-pyrazole; 

4-(3,5-dlGhlorophenoxy)-3,5-diethyl-1 -methyl-1 H-pyrazole; 
30 4-(3,5-DichIorophenoxy)-3-ethyl-1 H-pyrazole; 

4-{2-[4-(3,5-Dichlorophenoxy)-3,5-diethyl-1H-pyrazoH-ylJethyl}morpholine; 

A/-{2-I4-(3,5-dlchlorophenoxy)-3,5-diethyl-1 H-pyrazol-1 -ylJethyl}-A/^(2- 

methoxyethyl)amine; 

1 -(1 -{2-[4-(3,5-diohlorophenoxy)-3,5-diethyl-1 H-pyrazoM -ylIethyl}-4- 
35 piperidinyOethanone; 

A/-{2-[4-(3,5-dichlorophenoxy)-3,5-dlethyl-1 H-pyrazol-1 -ylJethyl}-A/, Al^ 
dimethylamine; 

A/-[2-({2-[4-(3,5-dichlorophenoxy)-3,5-diethyH H-pyrazol-1 - 
ylJethyl}amino)ethylJacetamlde; 
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A^{2-[4-(3,5-dichlorophenoxy)-3,5-diethyl-1W-pyra2ol-1-yl]ethyl}-A^methylamine; 
A/^{2-[4-(3,5-dichlorophenoxy)-3,5KJiethyl-1H-pyra20l-1-yllethyl}-A^{tetrahydro-^^ 
furanylmethyl)amine; 

3- {[4-(3,5-Dichlorophenoxy)-3.5-dlethyl-1W-pyrazol-1-yl]methyl}morpholine; 
5 1 -(3-AzGtidinyI)-4-(3,5-dichlorophenoxy)-3,5-diethyl-1 H-pyrazole; 

7-(3.5-Dichlorophenoxy)-6-ethyl-2,3-dihydropyfazolo[5, 1 ,31oxazole; 

4- (3,5-Dichlorophenoxy)-3,5-dlmethyl-1W-pyrazole; 

1 -[4-(3,5-Dlchlorophenoxy)-3,5-diethyl-1 W-pyrazol-1 -yll-2-propanol; 
2-{2-[4-(3,5-Dlchlorophenxoy)-3,5-diethyl-1 H-pyrazol-1 -yl)ethoxy}ethanamlne; 
1 0 4-{[4-(3,5-Dlchlorophenoxy)-3-methyl-1 W-pyrazol-5-yl]methyl}morphollne; 
4-(3,5-DlchloK>ph©noxy)-3-methyl-5-[(2-methyl-1 H-imldazol-1 -yl)methyO-1 H- 
pyrazde; 

2- [4-(3,5-Dichlorophenoxy)-3-ethyI-5-methoxy-1H-pyrazol-1-yl]ethanol; 

1- {[4-(3,5-Dichlorophenoxy)-3-methyl-1 H-pyrazol-5-yQmethyl}-1 H-1 ,2,4-tiiazole; 
15 3-[(3,5-Diethyl-1 H-pyrazol-4-yl)oxy]ben2onitiile; 

3- {[1 -(2-Aminoethyl)-3,5-dlethyI-1 W-pyrazol-4-yl]oxy}b©nzonltriIe; 

2- [4-(3-Cyanophenoxy)-3,5-diethyl-1 H-pyrazol-1 -yl]acetamlde; 
Ethyl [4-(3-cyanophenoxy)-3,5-diethyl-1 H-pyrazol-1 -yl]acetate; 
1 -Allyl-4-(3,5-dichlorophenoxy)-3,5-diethyl-1 H-pyrazole; 

20 A/-{[4-(3,5-Dichloropheno)cy)-3-methyMH-pyrazol-5-yl]methyl}-/V-(4- 
methoxybenzyl)amine; 

A/'-(cyclopropylmethyl)[4-(3,5-dlchlorophenoxy)-3-methyl-1H-pyrazol-5- 
yQmethanamine; 

[4-(3,5-dlchloropherTOxy)-3-me%l-1H-pyrazol-5-ylhN,A^dirTiethylrnethanamlne; 
25 [4-(3,5-diohlorophenoxy)-3-methyl-1H'pyrazol-5-y[]-W-methyImethanamine; 

1-{I4-(3,5-dlchlorophenoxy)-3-methyl-1H-pyrazol-5-yl]methyl}-4-methylpipera2lne; 
1 -{[4-(3,5-dichlorophenoxy)-3-methyl-1 H-pyrazol-5-yl]methyl}-4- 
piperidinecarboxamide; 

AK[4-(3,5-dichlorophenoxy)-3-methyl-1H-pyrazol-5-yl]methyl}-2- 
30 methoxyethanamine; 

1-acetyl-4-{[4-(3,5-dichlorophenoxy)-3-methyl-1H-pyrazol-5-yl]methyl}piperazlne; 

/V-[2-({[4-(3,5-dlch[orophenoxy)-3-methyl-1H-pyrazoI-5- 

yl]methyl}amino)ethyl]acetamlde; 

f^O -{[4-(3,5-dlchIorophenoxy)-3-methyl-1 H-pyrazol-5-yl]methyl}-4- 
35 plperidlnyi)acetamide; 

1 -{[4-(3,5-dlchlorophenoxy)-3-methyl-1 H-pyrazol-5-yllmethyl}-4- 
methoxypiperidine; 

3- Chloro-5-[(3,5-dimethyl-1H-pyra2ol-4-yi)oxy]benzonitrile; 
3-{[5-(Arriir>onriethyl)-3-rnethyl-1H-pyra2ol-4-yl]oxy)-5-chlorobenzonitrile; 
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3-Chloro-5-{[3-methyl-5-(1 -pipera2inylmethyl)-1 H-pyrazoM^^ 

3-Chloro-5-[(5-{[(4-cyanobenzyl)aminolmethyl}-3-methyl-1H-p^ 

yl)oxy]benzonitrile; 

3-Chloro-5-[(3-methyl-5-{[4-(methylsulf onyl)-1 -piperazinyl]methyl}-1 H^pyrazol-4- 
5 vnoxvlbenzonitrile: 

3- Chloro-5-[(5-{[4-(methoxyacetyl)-1 -piperazinyllmethyl}-3-methyl-1 /+pyra2ol-4- 
yl)oxy]benzonitrile; 

Methyl 4-{[4-(3-chloro-5-cyanophenoxy)-3-methyl-1 H-pyrazoI-5-yl]methyl}-1 - 

piperazinecarboxylate; 
1 0 4-[({[4-(3-Chloro-5-cyanophenoxy)-3-methyl-1 H-pyrazol-5- 
yl]methyl}amino)methyl]benzenesulfonamide; 

4- (3,5-Dichlorophenoxy)-5-(methoxymethyl)-3-methyl-1/+pyrazole; 

3- fe/t-Butyl-4-(3,5-dichlorophenoxy)-5-methyl-1H-pyrazole; 

4- (3,5-Dichlorophenoxy)-3-ethyl-5-methyl-1H-pyrazole; 

1 5 4-Cyano-AH[4-(3,5-dichlorophenoxy)-3-methyl-1 H-pyrazol-5- 
yQmethyl}benzamide; 

3-Cyano-AK[4-(3,5-dichlorophenoxy)-3-methyl-1 H-pyrazol-S- 
yllmethyl}benzamlde; 

AK[4-(3,5-DichlorophGnoxy)-3-methyl-1 H-pyrazol-5-yQmethyI}-A^(3- 
20 pyridinylmethyl)amine; 

3-({5-[(4-Acetyl-1 -piperazinyl)methyI]-3-methyl-1 H-pyrazol-4-yl}oxy)-5- 
chlorobenzonitrile; 

3-Chloro-5-[(5-{[(4-cyanobenzyl){methyl)amlno]methyIh 
yl)oxy]benzonitrile; 
25 3-Chloro-5-[(5-{[(4-cyanoben2yl)(2-hydroxyethyl)amino]methyl}-3-^ 
pyrazol-4-yl)oxy]benzonitriIe; 

3-Chloro-5-({3-methyl-5-[(2-methyH H-imidazoH -yl)methyl]-1 H-pyrazoM- 
yl}oxy)benzonitrile; 

2- (4-(3,5-Dichlorophenoxy)-3-methyl-5-{[(3-pyridinylmethyl)amin 
30 pyrazol-1 -yl)ethanoI; 

5- [(3-lsopropyl-5-methyl-1H-pyrazol-4-yl)oxy]isophthalonltri 
5-{[1 -(2-Hydroxyethyl)"3-lsopropyl-5-methyl-1 /+pyrazol-4-yq^ 

3- (3,5-'Dlchlorophenoxy)-2-^thyl-67-dihydropyrazolo[1,5-a]pyrazi^ 

3- (3,5-Dlchloraphenoxy)-2-ethyl-4,5,67-tetrahydropyrazolo[ 
35 3-(3,5-Dichlorophenoxy)-2-^thyl-5-methyI-4,5,6J-tetr^^ 

a]pyrazine; 

4- [(3-(3,5-Dichloropheno)cy)-2-ethyJ-67-dihydropyrazolo[1,5-alpyrazm 
yl)methj^]benzonitrile; 
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3- (3,5-Dichlorophenoxy)-2-ethyl-5-(4-metho)cybenzyl)-4,5,6,7- 
t6trahydropyrazolo[1 ,5-a]pyrazine; 

[1-(2-Aminoethyl)-4-(3,5-clichlorophenoxy)-3-ethyl-1H-pyrazoI-5-yl]methanol; 
2-[4-(3,5-Dichlorophenoxy)-5-(ethoxymethyO-3-«thyl-1ffpyrazol-1-yl]ethylamine; 
5 2-[4-(3,5-dichIorophenoxy)-3-ethyl-5-(1 H-pyrazoH -ylmethyl)-1 H-pyrazol-1 - 
yl]ethylamine; 

A/^{[1-(2-aminoethyl)-4-(3,5-dichlorophenoxy)-3-ethyl-1H-pyrazol-5-ynmethyl}-W- 
(4-methoxybenzyl)amine; 

4- [({[1-(2-amjnoethyl)-4-(3,6-dichlorophenoxy)-3-ethy(-1W"pyra20l-5- 
10 yl]methyl}amlno)methyl]benzonltrile; 

2- [5-[(4-Acetyl-1-plpera2lriyl)methylHK3,5<lichIorophenoxy)-3-ethyl-1H-pyrazol- 

l-yQethylatnlne; 

A^[2-({I1 -(2-Amlnoethyl)-4-(3,5-djchlorophenoxy)-3-ethyl-1 W-pyrazoI-5- 

yr|methyl}amino)ethyl]acetamide; 
1 5 [4-(3,5-Dichlorophenoxy)-3-methyH W-pyrazol-5-yJ]methanamine hydrobromlde; 
f^{[4-(3,5-Dichlorophenoxy)-3-methyl-lH-pyrazoh5-yqmethyl}-Af-(4- 
fluorobenzyl)amine; 

4-[({[4-(3,5-Dichlorophenoxy)-3-methyl-1 W-pyrazol-5- 
yl]methyl}amino)methyl]benzonitiile; 
20 3-Chloro-5-[(1 ,3,5-trimethyl-1 W-pyrazol-4-yl)Qxy]benzonltrile; 

3- Chloro-5-[(5-{[(4-cyanobenzyl)amino]methyl}-1 ,3-dlmethyl-1 H-pyrazol-4- 
yl)oxylbenzonit(ile; 

3-Chloro-5-{[1 -(2-hydroxyethyl)-3,5-dlmethyl-1 H-pyrazol-4-yl]oxy}benzonltrHe; 

3- Chloro-5-{[5-{[(4-cyanobenzyI)amlnoIm9thyl}-1 -(2-hydroxyethyl)-3-methyH H- 
25 pyrazol-4-yl]oxy}benzonitrile; 

4- [({[4-(3-Chloro-5-cyanophenoxy)-3-methyl-1H-pyrazol-5- 

yl]methyl}amino)methyl]benzamide; 

3-{[3,5-diethyl-1-(2-hydroxyethyl)-1W-pyrazol-4-yl]oxy}-5-fluorobenzonitrile; 
3-{[3,5-diethyI-1 -(2-hydroxyethyl)-1 pyrazoI-4-yl]oxy}-5-methylbenzonitrile; 
30 5-{[3,5-diethyl-1 -(2-hydroxyethyl)-1 W-pyrazol-4-yl]oxy}isophthalonitrile; 
3-chloro-5-{[3,5-diethyl-1-(2-hydroxyethyl)-1H-pyrazol-4-yl]oxy}benzonltiile; 
3-[(3,5-diethyI-1W-pyrazol-4-yl)oxy]-5-fluorobenzonitri(e; 

5- [(3,5-diethyl-1H-pyrazol-4-yl)oxy]isophthalonitrile; 
3-[(3,5-diethyl-1H-pyrazol-4-yI)oxy]-5-methylbenzonltrile; 

35 3-chloro-5-[(3,5-dlethyl-1 H-pyrazoW-yl)oxy]benzonltrile; 

3-{[1 -(2-amlnoethyl)-3,5-dlethyl-1 W-pyrazol-4-yl]oxy}-5-methylb©nzonltrlte; 
3-{I1 -{2-amlnoethyl)-3,5-dlethyl-1 /fpyrazol-4-yf]oxy}-5-chlorobenzonitrile; 
5-{I1 -(2-amlnoethyO-3,5-dlethyl-1 Hijyrazol-4-yl]oxy}lsophthalonltiiIe; 
3-{[1 -(2-aminoethyl)-3,5-dlethyl-1 Afpyrazol-4-yl]oxy}-5-fluorobenzonltiile; 
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5-[(3-cyclopropyl-5-ethyl-1H-pyrazol-4-yl)oxy]isophthalonitrile; 
' 5-[(3-fef^butyl-5-methyl-1H-pyrazol-4-yl)oxy]isophthalonitri 
5-[{5-ethyl-3-isopropyl-'1H-pyrazol-4-yl)oxy]isophthalonitrile; 
4'(3,5-Dichlorophenoxy)-3,5-dlethyH -(1 -methyl-3-azetidinyl)-1 H^pyrazole; 
5 2-r4-r3.5-DichloronbenoyvV3-fithvl-1 H-nvrarol-l -vltethvlamlnA" 

2- [4-(3,5-Dlchlorophenoxy)-5-ethyl-1 H-pyrazol-1 -yl]ethylamine; 

tert-Butyl 2-[4-(3,5-dichlorophenoxy)-3-ethyl-5-(hydroxymethyl)-1 H-pyrazol-1 - 
yfjethylcarbamate; 

te/f-Butyl 2-[4-(3,5-clichlotiophenoxy)-5-(6thoxymethyi)-3-ethyl-1 pyrazoH- 
10 yl]ethylcarbamate; 

fe/t-Butyl 2-[5-(bromomethyl)-4-(3,5-dich)orophenoxy)-3-ethyl-1 W-pyrazoH- 
yljethylcarbamate; 

fe/f-Butyl 2-[5-(aminomethyl)-4-(3,5-dichlorophenoxy)-3-ethyl-1 H-pyrazol-1 - 
yljethylcarbamate; 

1 5 te/t-Butyl 2-[5-[(4-acetyl-1 -piperazlnyl)methyl]-4-(3,5-dlchlorophenoxy)-3-ethyl- 
1 H-pyrazol-1 -yl]ethylcarbamate; 

fert-Butyl 2-[4-(3,5-dlchIorophenoxy)-3-ethyl-5-(1 H-pyrazol-1 -yimethyl)-! H- 
pyrazol-1 -yQethyicarbamate; 

fe/f-Butyf 2-[5-({[2-(acetylan[i[iio)ethyQarnlrio}rnethyl)-4-(3,5-dichlorophenoxy)-3- 
20 ethyl-1 H-pyrazol-1 -yQethyicarbamate; 

fe/^Butyl2-(4-(3,5-dlchlorophenoxy)-3-ethy^5-{[(4-rrlethoxybenzyOarnlnolrnethyl}- 
1 H-pyrazol-1 -yl)ethylcarbamate; 

fert-Butyl 2-[5-{[(4-cyanobenzyl)amino]methylH-(3,5-dichlorophenoxy)-3-ethyl- 
1 H-pyrazol-1 -yljethylcarbamate; 
25 3-{[5-(BromomGthyl)-1 ,3-dimethyl-1 H-pyrazol-4-yl]oxy}-5-chlorob6nzonitrile; 

3- [(3,5-Dlethyl-1 -methyl-1 H-pyrazol-4-yl)oxy]benzonitrile; 
3-{[3,5-Diethyl-1-(2-methoxyethyl)-1 H-pyrazol-4-yl]oxy}benzonltrile; 
3-({5-[2-(Benzyloxy)ethyl]-3-ethyl-1H-pyrazol-4-y(}oxy)-5-fluorobenzonitrile; 
3-{[3-Ethyl-5-(2-hydroxyethyl)-1H-pyrazol-4-yr|oxy}-5-fluorobenzonitrile; 

30 3-({5-[2-(4-Cyanophenoxy)ethyl]-3-ethyl-1H-pyrazol-4-yl}oxy)-5-fluorobenzonltriIe; 
3-[(3-Ethyl-5-{2-[(2-methyl-3-pyrldinyl)oxy]ethyl}-1H-pyrazol-4-yl)oxy]-5- 
fluorobenzonltrile; 

3-({3-Ethyl-5-[2-(3i3yridiriyloxy)ethyn-1Hf)yrazoM-yl}oxy)-5-fluorobenzonltrile; 

3-[(5-{2-[{2-Amino-3-pyridlnyOoxy]ethyl}-3-ethyl-1Hi3yrazol-4-yl)oxy]-5- 
35 fluorobenzonltrile; 

5-({5-[2-(benzyloxy)ethyl]-3-ethyl-1H-pyrazol-4-yl}oxy)isophthalonltrile; 
5-{[3-Ethyl-5-(2-hydroxyethyl)-1H-pyrazol-4-yl]oxy}isophthalonltrile; 
3-{[5-(Aminomethyl)-1 -(2-hydroxyethyl)-3-methyl-1 H-pyrazol-4-yl]oxy}-5- 
chlorobenzQnitrile; 
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5-[(1-Allyl-3-fert-butyl-5-methyI-1/+pyra2ol-4-yl)o)Q^]isophthalonitrile; 
5-{[3-fert-Butyl-1-(2-hydroxyethyl)-5-methyl-1H-pyrazol-4-yl]oxy}isophthalonitiile; 
5-{[1-(2-Aminoethyl)-3-fe/t-butyl-5-methyl-1ffpyrazoI-4-ylloxy}isophthalonitrile; 
3-{[3,5-Diethyl-1-(2-hydroxyethyl)-1 H-pyrazol-4-yI]oxy}-5-(1 H-1 ,2,4-triazol-1- 
5 yl)benzonitrile; 

3-{[3,5-diethyl-1 -(2-hydroxyethyl)-1 H-pyrazol-4-yI]oxy}-5-(4-oxo-1 (4W)- 
pyridinyl)benzonitrile; 

3^[3,5<Ilethyl-1-(2-hydroxyethyl)-1W-pyrazd-4-yqoxy}-5-(1W-1,2,3-triazoJ-1- 
yl)benzonitrile; 

1 0 3-{[3,5-diethyl-1 -(2-hydroxyethyl)-1 H-pyrazol-4-yl]oxy}-5-(2H-1 ,2,3-triazol-2- 
yl)benzonitrile; 

3-{[3,5-Dlethyl-1 -(2-hydroxyethyl)-1 H-pyrazol-4-yl]oxy}-5-f luorobenzamide; 
3-{[3,5-Diethyl-1 -(2-hydroxyethyl)-1 H-pyrazol-4-yl]oxy}-5-(1 H-pyrazoH - 

yl)benzamide; 

1 5 3-{[3,5-Diethyl-1 -(2-hydroxyethyl)-1 H-pyrazol-4-yl]oxy}-6-(2-oxo-1 (2H)- 

pyridinyl)benzamide; 

3-{[3,5-Diethyl-1-(2-hydroxyethyl)-1 W-pyrazol-4-yl]oxy}-5-(6-oxo-1 (6H)- 
pyridazinyl)benzamlde; 

3-{[3,5-Diethyl-1-(2-hydroxyethyl)-1H-pyrazol-4-yl]oxy}-5-(2,3-dimethyl-5-oxo-2,5- 
20 dihydro-1 /+pyrazol-1 -yl)benzamlde; 

5-^[3-CycIopropyl-5-ethyl-1-(2-hydroxyethyl)-1H-pyrazol-4-yl]oxy}isophthalonltrlle; 

5- {[5-CycIopropyl-3-ethyl-1 -(2-hydroxyethyI)-1 W-pyrazol-4-yIloxy}lsophthalonitiile; 

6- {[5-Ethyl-1-(2-hydroxyethyO-3-lsopropyl-1W-pyrazol-4-ylIoxy}isophthalonitn1^ 
5-{[3-Ethyl-1-(2-hydroxyethyO-5-lsopropyl-1^^pyrazol-4-yIloxy}isophmalonrt^^^ 

25 2-[4-(3,5-Dlcyanophenoxy)-3,5-dlethyl-1 H-pyrazoH -yQethyl carbamate; 
/\A{2-[4-(3,5-Dlcyanophenoxy)-3,5-diethyl-1W-pyrazol-1-yl]ethyl}sulfamldo; 
A/-{2-I4-(3,5-Dicyanophenoxy)-3,5-diethyl-1 H-pyrazol-1 -yl]ethyl}-2- 
methoxyacetamide; 

5-{[1-(3-Azetidinyl)-3,5-diethyl-1/+pyrazol-4-yl]oxy}isophthalonltrile; 
30 5-{[3,5-Diethyl-1 -{3-hydroxypropyl)-1 H-pyrazol-4-yl]oxy}isophthalonitrile; 

5-[(3,5-Diethyf-1 -methyH W-pyrazol-4-yl)oxyIfsophthalonitrile; 

5-{[3,5-Dlethyl-1-(2-methoxyethyl)-1W-pyrazol-4-yl]oxy}isophthalonitrile; 

5-{[1-(3-Ammopropyl)-3,5-diethyl-1W-pyrazol-4-yI]oxy}isophthalonitrile; 

methyl [4-(3,5-Dlcyanophenoxy)-3,5-diethyl-1 W-pyrazoH-yQacetate; 
35 2-[4-(3,5-Dicyanophenoxy)-3,5-diethyl-1 H-pyrazoM -yl]acetamlde; 

5-{[3,5-Diethyl-1 -(hydroxymethyO-1 H-pyrazol-4-yl]oxy}isophthalonltme; 

3-l({[4-(3-cyano-5-fluorophenoxy)-3-methyl-1W-pyrazol-5- 

yqmethyl}amino)methyribenzam!de; 
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4-[({[4-(3"Cyano-5-fluorophenoxy)-3-methyl-1H-pyra20l-5- 
yl]methyl}amino)methyl]benzamide; 
4-[({[4-(3,5-Dicyanophenoxy)-3-methyHW-pyrazol-5- 
yl]methyl}amino)methyl]benzamide; 

R .Q-r^/r4-^'^-nhlorn-.^-n!wanonhAnoY%A-.'^-mAth\il-1 WLn\/r»7nl-*;- 

- — k'vtk - V- " - ■ — > — '-'S t - ' J - -• - r J - 

yl]methyl}amino)methyI]benzamide; 
4-[({[4-(3-Cyano-5-methylphenoxy)-3-methyl-1 W-pyrazol-S- 
yl]methyl}amino)methyl]benzamide; 

4- [({[4-(3-Cyanophenoxy)-3-methyH H-pyrazbl-5- 
1 0 yl]methyl}amino)methyl]benzamide; 

5- [{3,5-Dicyclopropyl-1H-pyrazol-4"yl)oxy]isophthalonitrile; 
5-{[3,5-Dicyclopropyl-1 -(2-hydroxyethyl)-1 H-pyrazol-4-yl]oxy}isoph^ 
5-{[1 -(2-AminoethyI)-3,5-drcycloprapyI-1 H-pyra20l-4-y^^ 
3-{[3-cyclopropyl-1 -(2-hydro)cyethyl)-5-methyH H-pyra2ol-4-yl]oxy}-5- 

1 5 methylbenzonitrile; 

3-{[5-cyclopropyl-1 -(2-hydroxyethyl)-3-nnethyl-1 H-pyrazol-4-yl]oxy}-5- 
methyibenzonitrile; 

3-[3-Cyclopropyl-1 -(2-anriino-ethyl)-5-methyl-1 H-pyra2ol-4-yloxy]-5-methyl- 
benzonitrile; 

20 3-[(3-Cyclopropyl-5-methyl-1H-pyrazol-4-yl)oxy]-5-methyIbenzonitri^ 

3-{[1 -(3-Aminopropyl)-3,5-diethyl-1 H-pyrazol-4-yl]oxy}-5-methylbenzonitrile; 

3-{t3,5-Dlethyl-1 -(2-hydroxyethyl)-l W-pyrazol-4-yl]oxyJ-4-methoxybenzonitrile; 

2-[3,5-Dlethyl-4-(1 -naphthyloxy)-1 H-pyrazol-1 -yl]ethanol; 

2-[3,5-Diethyl-4-(2-naphthyloxy)-1 H-pyrazol-1 -yljethanol; 
25 2-{4-[3,5-Di(1 H-pyrazoH -yl)phenoxy]-3,5-diethyl-1 H-pyrazol-1 -yl}ethanol; 

2- {3,5-Diethyl-4-[3-fluoro-5-(1 H-pyrazol-1 -yl)phenoxy]-1 H-pyrazol-1 -y[}ethanol; 

3- {[3,5-Diethyl-1-(2-hydroxyethyl)-1H-pyrazol-4-yl]oxy}-5-methoxybenzonitrite 

2- [4-(3,5-Difluorophenoxy)-3,5-diethyl-1H-pyra2ol-1-yl]ethylamine; 

3- {[1-(2-Arninoethyl)-3,5-diethyl-1H-pyra2ol-4-yl]oxy}-5-fluorobenzamid^ 
30 3-[(3-lsopropyl-5-methyl-1H-pyrazol-4-yI)oxy]-5-methylbenzoriitrile; 

3-{[1 -(2-Aminoethyl)-3-lsopropyl-5-methyl-1 H-pyrazol-4-yl]oxy}-5- 
methylbenzonitrlle; 

2-[4-(3,5-Dichlorophenoxy)-3,5-diethyl-1 H-pyrazol-1 -yl]- W-(2- 
pyridinylmethyl)acetamide; 
35 [4-(3,5-Dichlorophenoxy)-3-rnethyl-1H-pyrazol-5-yI]acetonitrile 

1 -{[4-(3,5-Dichlorophenoxy)-3-methyl-1 H-pyra2ol-5-yl]aGetyl}piperldine; 
(3R)-1 -{[4-(3,5-Dichlorophenoxy)-3-nriethyl-1 H-pyrazol-5-yl]acetyl^^^^ 
A^(2,4-Dichlorobenzyl)-2-[4-(3,5-dlchlorophenoxy)-3-rne1ftyl-1^^ 
yl]acetamide; 



wo 02/085860 



292 



PCT/IB02/01234 



2-[4-(3,5-Dichloropheno)cy)-3-methyl-1H-pyrazol-5-yl]-A^(6-m 
pyridinyl)acetamide; 

2-[4-(3,5-Dichloropheno)cy)-3-me%I-1W-pyrazol-5-yll-A/-[4- 
(trifluoromethyl)benzyl]acetamide; 
5 /\^(3-Chloroben2yl)-2-[4-(3,5-dlchlorophenoxy)-3-methyl-1 H-pyrazol-5- 
yl]acetamide; 

2-[4-(3,5-Dlchlorophenoxy)-3-methyl-1/+pyra2ol-5-yl]-Af-[2- 
(trifluoroniethyi)benzyl]acetamide; 

2- [4-(3,5-Dichlorophenoxy)-3-methyl-1 W-pyrazol-5-yl]-W-(4- 
10 fluorobenzyl)acetamide; 

Af-Ben2yl-2-[4-(3,5-dlchlorophenoxy)-3-methyl-1H-pyra2ol-5-^^^^ 
methylacetamide; 

3- chIoro-5-[(5-{[(2-chlorobenzyl)amlnolmethyl}-3-meth^^ 
yl)oxy]benzonitrile; 

1 5 3-({5-[(Benzylamino)methyl]-3-methyl-1 H-pyrazol-4-yI}oxy)-5-chloroben2onitrile; 

3- [(5-{IBenzyl(methyI)amino]methyl}-3-methyl-1^fpyrazol-4-yI)oxy]-5- 
chlorobenzonitrile; 

3"Chloro-5-{[5-({[(5K)hloro-2-pyridinyl)methyl]amino}methyl)-3-m 

4- yl]oxy}benzonitrile; 

20 3-Chloro-54(3-methyl-5-{[(4-pyridinylmethyl)amino]me%l}-1H-pyr^ 
yl)oxy]benzonitriIe; 

3-Chloro-5-[(3-methyl-5-{[(4-methylbenzyOamino]methyl}^ 
yl)o>cy]benzonitrile; 

3- ChIoro-5-[(5-{[(3-methoxypropyl)amlnolme%l}-3-me^^^^ H-pyrazol-4- 
25 yl)oxy]benzonitriIe; 

4- [2-({[4-(3-ChIoro-5-cyanophenoxy)'3H7iethyl-1/fpyrazol-5- 
yl]methyl}amino)ethyl]benzenesulfonamide; 

3-ChIoro-5-{[3-methyl-5-({[(1 S)-1-phenylethyl]amino}methyl)-1 H-pyrazol-4- 
yl]oxy}benzonitrile; 
30 3-Chloro-5-[(5-{[(4-chlorobenzyl)aminolmethyl}-3-methyl-1/+p 
yl)oxy]benzonltri(e; 

3-Chloro-5-[(3-methyl-5-{[methyl(2-phenylethyl)amino]methyl}-1H-^^ 
yl)oxy]benzonitrile; 

3-Chloro-5-({3-methyl-5-I(1 H-pyrazol-3-ylamino)methyl]-1 H-pyrazol-4- 
35 yI}oxy)benzonltrile; 

AH[2-({[4-(3-Chloro-5Kyanophenoxy)-3-methyl-1H-pyrazoI-5- 
yl]methyl}amino)ethyl]acetamide; 
3-Chloro-5-[{5-{[(3-chlorobenzyl)amino]methyl}-3-m 
yl)oxy]benzonitrile; 
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3-Chloro-5-{[5-({[3-fluoro-5-(trifluoromethyl)benz^^ 
pyrazol-4-yl]oxy}benzonitrile; 

3-Chloro-5-[(3-methyl-5-{[(6-methyl-2-pyridinyl)amino]methyl^^ 
yI)oxy]benzonitrile; 

K f^-nhlorrwR-rW-/r^2UhvdrnYv-6-methvl-2-nvrimidinvl^aminolm©^ 
pyrazol-4-yl)oxy]benzonitrile; 
3-Chloro-5-[(5-{I(4-fluorobenzyl)amlno]methyl}-3-meth^^ 
yl)oxy]benzonitrile; 

3-Chloro-6-{[5-{{[(1 fl)-2-hydroxy-1 -phenyIethyIlamino}methyl)-3-methyl-1 «■ 
1 0 pyrazol-4-yI]oxy}benzonitiiIe; 

3-({5-[(Benzylamino)methyl]-3-methyl-1 H-pyrazol-4-yl)oxy)-5-chIorobenzonitriIe; 
3-Chloro-5-[(5-{[(3-methoxybenzyl)amino]methyl}-3-methyl-1 /+pyrazol-4- 
yl)oxy]benzonitiile; 

3-Chloro-5-{[3-methyl-5-({[4-(trifluoromethyl)benzyl]amin 
15 yl]oxy}benzonitrile; 

3-ChIoro-5-{[5-({[(1 fl)-1-(hydroxymethyl)-2-methylpropyl]amino}methyl)-3-m 
1 W-pyrazol-4-ylloxy}benzonitrile; 

3-Chloro-5-[(5-{[(2-methoxybenzyl)amino]methyI}-3-methyl-1H^ 
yl)oxy]benzonitrile; 
20 3-Chloro-5-^[3-methyl-5-({[2-(2-thienyOethyl]amino}methyl)-1^^ 
yl]oxy}benzonitrile; 

3-ChIoro-5-[(3-methyl-5-{[(3-pyridinylmethyl)amino]me^^ H-pyrazoI-4- 
yl)oxy]benzonitrile; 

3-ChIoro-5-{[3-methyl-5-({[2-(trifluoromethyl)benzyl]amino^ 
25 yl]oxy}benzonitrile; 

3-Chloro-5-[{5-{[{2,4-dichlorobenzyl)amino]methyl}-3-methyl-1/+ 
yl)oxy]benzonitrile; 

3-Chloro-5-[(3-methyl-5-{[(2-pyridinylmethyl)aminolmethyl}-1 H-pyrazol-4- 
yl)oxy]benzonitrile; 

30 3-Chloro-5-[(54[(3,4-dichlorobenzyl)amino]methyl}-3-methyl-1W-py^^ 
yl)oxy]benzonitrile; 

3-Chloro-5-[(3-methyI-5-{[(3-phenyIpropyl)amino]methyl}-1H"pyre^^ 
yl)oxy]benzonitrile; 

3-Chloro-5-[(5-{[(4-methoxybenzyI)amlno]methyl}r3-meth^ 
35 yl)oxy]benzonitrile; 

3-{[3,5-Diethyl-1 -(2-hydroxyethyl)-1 H-pyrazol-4-yl]oxy}-5- 
(methylsulfanyl)benzonitrile; 

3-{[3,5-DiethyM -(2-hydroxyethyI)-1 H-pyrazol-4-yllo)cy}-5- 
(methylsulfinyl)benzonitrile; 
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3-{[3,5-Diethyl-1 -(2-hydroxyethyl)-1 W-pyrazol-4-yl]oxy}-5- 
(methylsulfonyl)benzonitrile; 

3-{[3,5-Diethyl-1 -(2-hydroxyethyl)-1 H-pyrazol-4-yl]oxy}-5-[2- 
{dimethylamino)ethoxy]benzonltrile; 
5 3-{[3,5-Dlethyl-1 -(2-hydroxyethyl)-1 H-pyrazol-4-yl]oxy}-5-[2- 
(methylamino)ethoxy]benzonitriie; 

2- (3-Cyano-5-{[3,5-diethyl-1 -(2-hydroxyethyl)-1 W-pyrazol-4- 
yl]oxy}phenoxy)acetamide; 

3- {[3,5-Djethyl-1 -(2-hydroxyethyl)-1 W-pyrazol-4-yl]oxy}-5-(2- 
10 methoxyethoxy)benzonitrile; 

3-{[1 -(2-Aminoethyl)-3,5-diethyl-1 Hi)yrazol-4-yl]oxy}-5-methoxybenzonltrile; 
3-{[1 -(2-Aminoethyl)-3,5-diethyl-1 H-pyrazol-4-yl]oxy}-5-(1 H-pyrazoI-1 - 

yl)benzonltrile; 

3,5-Dlchlorophenyl-3-methyl-5-[(3-methyl-1,2,4-oxadlazol-5-yl)methyll-1H- 
15 pyrazol-4-yl ether; 

3-Fluoro-5-{[1-(2-hydroxyethyl)-5-methyl-3-(trifluoromethyl)-1H-pyrazol-4- 
yl]oxy}benzonitrile; 

5-[(3,5-Diethyl-1 -{2-[(2-methoxyethoxy)methoxy]ethyl}-1 H-pyrazol-4- 
yl)oxy]isophthaIoniti1le; 
20 3-Cyano-5-{[3,5-diethyl-1 -(2-hydroxyethyl)-1 H-pyrazol-4-yl]oxy}ben2ainlde; 
5-{C5-EthyJ-3-(1 -hydroxyethyl)-1 H-pyrazol-4-yl]oxy}lsophthalonltrile; 
5-{(5-Ethyl-3-(1 -hydroxyethyl)-! -(2-hydroxyethyl)-1 Afpyrazol-4- 
yl]oxy}isophthalonitrild; 

3-{[3,5-DiethyH -(2-hydroxyethyl)-1 H-pyrazol-4-yl]oxy}-5-(5-trifluoromethyl-1 ,2,4- 

25 oxadiazol-3-yl)benzonitrile; 

3-{(3,5-Diethyl-1 -(2-hydroxyethyl)-1 H-pyrazol-4-yl]oxy}-5-(5-methyl-1 ,2,4- 
oxadiazol-3-yl)benzonitrile; 

3-{[3,5-Diethyl-1 -(2-hydroxyethyl)-1 H-pyrazol-4-yl]oxy}-5-(5-ethyl-1 ,2,4-oxadiazoI- 
3-yl)b6nzonitrile; 

30 3-{[3,5-Diethyl-1 -(2-hydroxyethyl)-1 H-pyrazol-4-yl]oxy}-5-(5-isopropyl-1 ,2,4- 
oxadlazol-3-yl)benzonitrile; 

5-[({[4-(3-Chloro-5-cyanophenoxy)-3-methyl-1H-pyrazol-5- 
yi]methyl}amino)methyQniootinamide; 
2-[({[4-(3-ChIoro-5-cyanophenoxy)-3-methyl-1Hpyrazol-5- 
35 yl]rnethyl}amino)methyQisonicotinamide; 

Di(fe/«)utyl) 2-[4-(3,5-dicyanophenoxy)-3,5-dlethyl-1 /fpyrazoH-yllethyl 
phosphate; 

2-[4-(3,5-Dicyanophenoxy)-3,5-dlethyl-1 H-pyrazol-l-yflethyl dihydrogen 
phosphate; 
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5-{[3,5-Diethyl-1 -(2-hydroxyethyl)-1 H"pyrazol-4-yI]oxy}isophthalonitriIe sulfate 
salt; 

5-{[3,5-Diethyl-1 -(2-hydroxyethyl)-1 /+pyra20l-4-yl]oxy}isophthalonitrHe ; 
5-{[3,5-DiethyH-(2-hyclroxyethyl)-1 H-pyrazol-4-yl]oxy}isophthalonitiile tosylate 

5 salt; 

5-{[3,5-Diethyl-1-(2-hydroxyethyl)-1 /+pyra2ol-4-yl]o)cy}isophthalonitrile mesylate 
salt; 

3-{[1-(2-Aminoethyl)-3,5-dlethyl-1 H-pyrazol-4-yl]oxy}-5-methylbenzonitrile bls- 
mesylate salt; 

1 0 3-{[1 -(2-Amlnoethyl)-3,5-dlethyl-1 W-pyra2oM-yl]o)cy}-5-methylben2onitiile 
phosphate salt; 

3-{[1 -(2-Aminoethyl)-3,5-diethyH H-pyra2ol-4-yl]oxy}-5-methylben2onitrile (L) 
tartrate salt; 

34[1-(2-Anriinoethyl)-3,5<liethyl-1W-pyra2ol-4-yl]oxy}-5-methylben2onltrn 
15 succinate salt; 

3-{[1 -(2-Aminoethyl)-3,5-diethyM W-pyra2ol-4-yI]oxy}-5-methylben2onitrile (L) 
citrate salt; 

or a pharmaceutlcally acceptable salt, solvate or derivative thereof. 

20 29. 3-{[3,5-diethyl-1 -{2-hydroxyethyl)-1 H-pyrazol-4-yI]oxy}-5-fluoroben2onitrile; 

3-{[3,5-diethyl-1 -(2-hydroxyethyl)-1 H-pyra2ol-4-yl]oxy}-5-methylben2onltrlle; 

5-{[3,5-diethyl-1 -(2-hydroxyethyl)-1 H-pyra20l-4-yl]oxy)lsophthalonltrlle; 

3-chloro-5-{[3,5-diethyl-1-(2-hydroxyethyl)-1H-pyra20l-4-yl]oxy}beri2onitri 

5-[(3,5-diethyl-1H-pyrazoM-yl)oxy]isophthalonitrile; 
25 3-[(3,5-diethyl-1H-pyrazol-4-yl)oxy]-5-methyIben2onitrile; 

3-chloro-5-[(3,5-diethyl-1H-pyra2ol-4-yl)oxy]ben2onitrile; 

3-{[1-(2-arninoethyl)-3,5-diethyl-1H-pyra2oI-4-y!]oxy}-5-methylben2onitrile; 

3-{[1-(2-amlrioethyl)-3,5-diethyl-1/^pyra2ol-4-yl]oxy}-5-chloroben2onit^^^ 

5-{[1-(2-aminoethyl)-3,5-diethyl-1 /+pyra2ol-4-yl]oxy}isophthalonitrile; 
30 or a pharmaceutlcally acceptable salt, solvate or derivative thereof 

30. A compound of the formula (I) 




(I) 



35 



or a pharmaceutically acceptable salt or solvate thereof, wherein: 
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is H, Ci-Ce alkyi, -OCi-Ce alkyi, -OC3-C7 cycloalkyl, said d-Ce alkyl being 
optionally substituted by R^^; 

5 R^ is H, Ci-Cs alkyl, propenyl or C-linked R^^ said d-Ca alkyi being optionally 
substituted by -OH, -OCH3, -OCH2CH2NH2, -CN, -CO2CH3, -CONH2. 
-C(=NH)NH2, -CONHNH2, -NH2, -NHCH3, -N(CH3)2, -NHCH2CH2NHCOCH3, 
-NHCH2CH2OCH3. -NHCH2R^^ -NHCOR^^ -NHCOCH2OCH3, or R^^ 

10 R^ IS Ci-Ce alkyl; 

R^ is phenyl optionally substituted by halo, -CN, Ci-Cs alkyl, Ci-Ce haloalkyi, 
CrCr cycloalkyl or Ci-Ce alkoxy; and 

15 R^^ is azetidinyl, tetrahydrofuranyl, morpholinyl, piperazinyl, pyrazolyl, 
oxadiazolyl, pyridinyl or pyrimidinyl each being optionally substituted by -OH, 
-NH2, 0x0 or d-Ce alkyl or -COCd-Ce alkyl). 

31 . A pharmaceutical composition including a compound of the formula (I) or a 
20 pharmaceutically acceptable salt, solvate or derivative thereof, according to any 

preceding claim, together with one or more pharmaceutically acceptable 
excipients, diluents or carriers. 

32. A phamiaceutical composition according to claim 31 including one or more 
25 additional therapeutic agents. 

33. A compound of the formula (I) or a pharmaceutically acceptable salt, 
solvate or derivative thereof according to any of claims 1 to 30, or a 
pharmaceutical composition according to claim 31 or 32, for use as a 

30 medicament. 

34. A compound of the formula (I) or a pharmaceutically acceptable salt, 
solvate or derivative thereof according to any of claims 1 to 30, or a 
phannaceuticai composition according to claim 31 or 32, for use as a reverse 

35 transcriptase inhibitor or modulator. 

35. A compound of the formula (I) or a phamiaceutically acceptable salt, 
solvate or derivative thereof according to any of claims 1 to 30, or a 
pharmaceutical composition according to claim 31 or 32, for use in the treatment 
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Of an HIV, or genetically-related retroviral, infection or a resulting acquired 
immune deficiency syndrome (AIDS). 

36. The use of a compound of the formula (I) or a pharmaceutlcally acceptable 
5 salt, solvate or derivative thereof according to any of claims 1 to 30, or a 

pharmaceutical composition according to claim 31 or 32, for the manufacture of a 
medicament having reverse transcriptase inhibitory or modulating activity. 

37. The use of a compound of the formula (I) or a pharmaceutlcally acceptable 
10 salt, solvate or derivative thereof according to any of claims 1 to 30, or a 

pharmaceutical composition according to claim 31 or 32, for the manufacture of a 
medicament for the treatment of an HIV, or genetically-related retroviral, Infection 
or a resulting acquired immune deficiency syndrome (AIDS). 

38. A method of treatment of a mammal, including a human being, with a 
reverse transcriptase inhibitor or modulator including treating said mammal with 
an effective amount of a compound of the formula (i) or a phamiaceutically 
acceptable salt, solvate or derivative thereof according to any of claims 1 to 30, 
or a pharmaceutical composition according to claim 31 or 32. 

39. A method of treatment of a mammal, including a human being, with an HIV, 
or genetically-related retroviral, infection or a resulting acquired immune 
deficiency syndrome (AIDS), including treating said mammal with an effective 
amount of a compound of the formula (I) or a pharmaceutlcally acceptable salt, 
solvate or derivative thereof according to any of claims 1 to 30, or a 
pharmaceutical composition according to claim 31 or 32. 



15 



20 



25 



30 



40. A process for preparing a compound of the formula (I) or a salt, solvate or 
phamiaceutically acceptable derivative thereof according to any of claims 1 to 30, 
which comprises: 
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(A) except where either or is halo, -OR® or -CN, condensation of a 
compound of the formula (II), (VI) or (VII) 




vyith a compound of the formula 

H2NNHR^(V) 

10 or a salt or hydrate thereof; 

(B) for the preparation of a compound of the formula (I) in which R^ or R^ is 
-or', reaction of, respectively, a compound of the formulae (XIII) or (XIV) 



15 




with an alcohol of the fonnula (XXI) 

R^OH (XXI) 

20 

in the presence of a suitable palladium catalyst and carbon monoxide; 

(C) for the preparation of a compound of the formula (I) in which or R® Is 
-OR°, reaction of, respectively, a compound of the fonnulae (XV) or (XVI), 

25 
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with a compound of the formula (XXI) 



R^OH (XXI) 



under dehydrating conditions; or 

(D) for the preparation of a compound of the formula (I) In which R^ or is 
halo, reaction of, respectively, a compound of the formulae (XV) or PCVI) 



(E) interconversion of a compound of fomiula (I) into another compound of 
formula (1); or 



(F) deprotecting a protected derivative of compound of fonnula (I); and 

optionally converting a compound of formula (I) prepared by any one of 
processes (A) to (F) into phamnaceutically acceptable salt, solvate or derivative 
thereof. 

20 

41 . A compound of the formulae (II), (VI), (VII). (XIII) or (XIV). 



10 




or 



with a halogenating agent; or 



15 
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of possible compounds. Support within the meaning of Article 6 PCT and/or 
disclosure within the meaning of Article 5 PCT is to be found, however, 
for only a very small proportion of the compounds claimed. In the present 
case, the claims so lack support, and the application so lacks 
disclosure, that a meaningful search over the whole of the claimed scope 
is impossible. Consequently, the search was only comprehensive for 
compounds according to claim 13 and their corresponding intermediates of 
formula XIII and XIV. It should however be noted that the search report 
can be considered as complete, for all claimed compounds insofar the 
prior art documents mention their reverse transcriptase inhibiting 
activity or their anti HIV activity. 

The initial phase of the search for compounds of formula (II), (VI) and 
{VI I) according to claim 41, revealed a very large number of documents 
relevant to the issue of novelty. So many documents were retrieved that 
It 1s impossible to determine which parts of the claim(s) may be said to 
define subject-matter for which protection might legitimately be sought 
(Article 6 PCT). For these reasons, a meaningful search over the whole 
breadth of claim 41 1s impossible. Consequently, the search for compounds 
of formula (II), (VI) and (VII) was only comprehensive for compounds 
according to the examples. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to Inventions In respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority Is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case Irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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Box I Observations where certain claims were f6und unsearchable (Continuation of Item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. [7] Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Although claims 38,39 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compounds. 

2. m ciaimsNos.: 1-12,14-27,30-35,40,41 

because they relate to parts of the international Application that do not comply with the prescribed requirements to such 
an extent that no meaningful Internationa) Search can be carried out, spaclficaUy: 

see FURTHER INFORMATION sheet PCT/ISA/210 



3. CiaimsNos.: 

because they are dependent claims and are not drafted In accordance wltti the second and third sentences of Rule 6.4(a}. 



Box li Observations where unity of invention is iaddng (Continuation of item 2 of first sheeQ 



This International Searching Authority found multiple Inventions In this international application, as follows: 



1 . I I As all required additional search fees were timely paid by the applicant, this international Search Report covers all 
1 — * searchable claims. 

2. rj As ail searchable claims could be searched without effort justifying an additional fee, this Authority did not Invite payment 

of any additional fee. 



3. I I As only some of tiie required additional search fees were timely paid by the applicant, this International Search Report 
' — ^ covers only those claims for which fees were paid, specifically claims Nos.: 



4. No required additional search fees were timely paid by the applicant Consequentiy, tills International Search Report is 
restricted to the Invention first mentioned in the dalme; ft is covered by ciafms Nos.: 



Remaric on Protest The additional search fees were accompanied by the applicanrs protest 

I [ No protest accompanied the payment of additional search fees. 
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